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ELECTRICITY AT THE GREAT EXPOSITION. 

The extent to which electricity has been put into 
use for all purposes will be fully demonstrated at the 
World’s Columbian Exposition. It should not by any 
means discourage inventors from further investigation 
in this direction. Instead, it should stimulate such 
investigation. The commercial and business world 
does not fully trust electric inventions, but is rapidly 
getting to do so, because of the rapid improvement of 
late in the quality and effciency of such apparatus. 

Especially will it illustrate the latest practice in the 
utilization of electricity for lighting and power pur- 
poses. 

Instudying the many exhibits itis not probable 
that the average inventor, however keen his percep- 
tions may be, can make radical improvements in the 
present method of producing electric light or power, 
and from a financial standpoint it is just as. well that 
this is so, forthe most money is almost invariably 
made by minor devices that are economic short cuts, 
so to speak, to accomplish a desired end. The de- 
partment of electricity has probably been given more 
rein than any other department in the Exposition, on 
the basis that anything electrical should go in the 
Electricity building. Because of this apparent favorit- 
ism, classifications of exhibits in other buildings have 
not been observed, and while this breaking up of 
classifications has a demoralizing effect on the ar- 
rangement of exhibits, it has a redeeming feature in 
the fact that it concentrates all the applications of 
electricity in one place. An inventor who has in mind 
a certain principle which he wishes to demonstrate, 
and which he is endeavoring to study out, will thus have 
every advantage offered him in this building for ob- 
serving the applications of electric energy, as demon- 
strated and as possible of demonstration, and he can 
readily tell whether this energy will be of service to 
him in perfecting his invention. 

8S ——_____———_ 
THE NAME OF ROBERT FULTON FOR A WAR 
STEAMER, 

We elsewhere illustrate and describe a famous war 
ship, the Fulton the First, built in 1814. With her 
sides impenetrable by the artillery of those days, with 
her machinery and boilers in great part below the 
water line, and her paddle wheel in her center, she 
was in those days an almost invincible craft. It is on 
record that she excited the apprehensions of the 
British government, the most extraordinary qualities 
of destructiveness being attributed to her. As it hap- 
pened, she never had a chance to figure in war, the 
treaty of Ghent and its results being communicated 
about the time of her completion. 

She appears as the first steam man-of-war ever built. 
She is really the cornerstone of the navy of to-day, and 
in her Fulton may be said to hold an undisputed 
priority. It seems fitting that this country should in 
in some way acknowledge his work. In the English 
navy, the names of ships are hereditary. After one 
ship has passed out of service, a second one, naturally 
of improved construction, will be built, and to her will 
be awarded the name of her predecessor. In this way, 
one after the other, a long and honorable lineage un- 
der the identical name may be established. After the 
destruction of the Fulton the First our navy made a 
second essay in the construction of a war steamer, and 
in 1837 and 1838 a ship was built, propelled by steam 
and fitted with sails, which was termed the Fulton 
the Second. She was provided with protective 
wooden bulwarks, beveled as far as possible to cause 
the enemy’s shot to glance off. Although she made a 
trip to the West Indies and back, she was not designed 
nor suited for use in ocean work. The well known 
Charles H. Haswell was her chief engineer. Subse- 
quently in 1851 this ship was rebuilt and was termed 
the Fulton the Third. ; 

In our present steam navy Robert Fulton should re- 
ceive due commemoration as its founder. His name 
should be given to our most advanced ship, and it 
should be understood that hereafter, as such ship 
would pass out of service or would fall from the first 
rank, the name should pass to the best ship in the 
navy. 

tO 
THE NEW JU. S. ARMY MAGAZINE RIFLE, 

In December last we described the gun decided upon 
by a board of army officers, after unusually prolonged 
and severe tests, as the future service piece of the United 
States army. The gun selected is known as the Krag- 
Jorgensen, of Danish origin, but considerably changed 
to meet the trying tests that were made, and, by order 
of the department, work was commenced in November 


last, at the gun shop of the Springfield armory, to alter | 


the old machinery and get ready new machinery neces- 
sary for the production of the new gun in large quan- 
tities. There was, however, such general disappoint- 
ment at the selection of a gun of foreign pattern that 
Congress decided to grant another opportunity for 
competitive trials. The board of officers on magazine 
arms, by whom the examinations are made, consists 
of : Col. E. 8. Otis, Lieut.-Col R. H. Hall, and Major 
H. B. Freeman, of the infantry ; Lieut.-Col. J. P. Far- 
ley and Capt. 8. E. Blunt, recorder, of the ordnance 


© 1893 SCIENTIFIC AMERICAN, INC. 


department ; and Capt. G. 8. Anderson, of the cavalry. 
The board is the same as in the former trials, except 
that Col. Otis, its president, has been added to it. 
The new series of tests has been going on since March 
30, at the Springfield armory. 

Among the guns entered for trial were the Spencer- 
Lee of 0°45 caliber, peculiar in that respect, and origin- 
ally offered for test many years ago; the well-known 
Lee gun, adopted in foreign countries, but now offer- 
ing a new 1893 model, 0°30 caliber, with a direct forward 
and backward bolt action; the Savage gun, 0°30 cali- 
ber, improved from last year; the Blake, 0°30 caliber, 
also improved from last year; four Durst rifles, two 
of the 0°30 and the others of 0°303 caliber, modified from 
last year; the Gillette, 0°30 caliber, presented by Lieut. 
Cassius E. Gillette, of the engineers, and containing 
parts of the Springfield rifle; the White, invented by 
Lieut. H. K. White, of the Marine Corps, which was 
slightly injured in a trial on April1 and withdrawn for 
repairs; the Brooks, of Portland, Me.; two Russel- 


| Livermore guns of 0°303 caliber, presented by Major 


W. R. Livermore, of the engineers, and a new 0°30 cali- 
ber Livermore gun, with his latest improvements; the 
Acton, from Aurora, IIl., and the Hampden, of Spring- 
field. 

In the trial of the improved Lee gun, on April 6, 
about 800 rounds were fired, the gun being improved 
over the gun of this inventor, which was tested by 
the board last year, and was then very successful upon 
all points except the dust test. The gun has a 10-shot 
clip, which can be used as rapidly as its old 5-clip, and 


|the weight of the gun with the magazine loaded is 


less than nine pounds. 

The Lee magazine gun has been for several years in 
use in the United States naval service, and was highly 
recommended by the United States Army Board in 
1882. Its inventor is a Scotchman, for several years 


‘resident here, and there are many modifications of the 


Lee gun, including the Spencer-Lee, the Remington- 
Lee and the Lee-Speed, the recently adopted arm of 
the English army. 

The Hampden gun, which made a splendid record 
before the board last year, has been materially im- 
proved, and much is expected of it in the present 
series of trials. This gun was shown in the ScIEN- 
TIFIC AMERICAN of December 29. It is the invention 
of Mr. T. B. Wilson, formerly a mechanic in the gov- 
ernment shops at Springfield, and a member of the 
team of American marksmen who went abroad four 
years ago. 

The short time which inventors have had to perfect 
their pieces and get ready an arm adapted to meet the 
severe tests prescribed by the board will operate to 
the disadvantage of competitors. Such arms as the 
government has called for cannot be studied out and 
constructed in a day. The reports must bein by July 1. 
Whatever may be the decision of the board, the activ- 
ity of inventors in this special department has been 
stimulated by the competition, and any distinctively 
American arm which can be perfected within a short 
period and shown to have advantages over the arm 
selected will have a good chance for final adopton. 


0 
A Remarkable Meteor, 


E. 8. Martin, writing to Astronomy, says : December 
9, 1892, about 9 o’clock P. M., a remarkable and mag- 
nificent meteor shot out from the constellation Andro- 
meda and moved slowly and majestically toward the 
northeastern point of the horizon. When first seen 
here, it was about the size and color of an orange, but 
rapidly increased in brilliancy and size until, before it 
disappeared below the horizon, it was of the apparent 
size of the full moon and was surrounded by a mass of 
glowing vapor, which further increased its size to that 
of the head of a flour barrel. It soon became intensely 
brilliant, flashing at times a greenish blue light, throw- 
ing off sparks ‘‘fast and furiously,” and left behind it 
a dense stream of vapor, 30° to 40° in length. 

A gentleman who was at Jacksonville, N. C. (about 
50 miles N. E. from Wilmington), and saw it gave methe 
same description of the meteor in every particular. 
To-day, I learned that the same meteor was observed at 
Washington, N. C. (about 125 miles N. by E. from this 
city). Thewriter says: ‘‘Wesaw the meteor which 
passed over, going in a northeastwardly direction. It 
did not seem to be very high and was going ata rapid 
rate. It was about the size of a man’s head with a tail 
of some length, and small pieces were flying off and it 
was a beautiful sight.” 

It must have passed to sea about the neighborhood 
of Norfolk, Va., and probably fell into the ocean. 


+. 4-0 


WE are indebted to Major David P. Heap, Corps of 
Engineers, U.S8.A., for a copy of the ‘‘ Annual Report 
of the Lighthouse Board ” for the year 1892. There are 
almost one thousand lighthouses and beacon lights and 
thirty-two lightships. Over three thousand persons 
are employed to operate and maintain the various 
works and appliances used as aids to navigation. The 
total expenditures are about $2,500,000 per annum. 
Electrical lights are now being introduced in some 
places. 
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The question of insurance at the World’s Columbian 
Exposition is one of great importance and magnitude 
and there is arush for policies now. The Exposition 
management has carried insurance from the time that 
building operations were begun, and this insurance 
has been increased from time to time, as the work of 
construction has progressed. The rates have been the 
regular ones, varying from 75 cents on the Art Gallery 
and $1.25 on the contents of this building to $4 on 
the Dairy and Forestry buildings. The amount of in- 
surance carried by the Exposition on buildings is 
over $5,000,000, and it is not probable that this amount 
will be increased much, if any. Outside of this insur- 
ance the Exposition will probably carry $1,000,000 or 
more on special exhibits that have been loaned with 
the distinct understanding that the Exposition be re- 
sponsible for their safe keeping and return. 

Every precaution possible to prevent fire has been 
taken. Most of the work in laying out the grounds, 
constructing the buildings, arranging the electric 
wiring, planning the power plant, etc., has been done 
in accordance with suggestions and 
recommendations made by the insur- 
ance underwriters. Ina few instances 
the recommendations of the insurance 
companies have not been acted upon, 
such, for instance, as having each 
building at least one hundred and 
twenty five feet distant from any 
other building. In general, however, 
the wishes of the insurance companies 
have been recognized. A complete fire 
department has been established on 
the grounds, and has been increased 
from time to time as seemed necessary. 
The fire alarm system covers every 
section of the grounds, and alarm 
boxes are near together in the loca- 
tions where fire would cause the most 
danger. Altogether there are some 
150 alarm boxes within the Exposition 
grounds, and 13 in the Midway Plais- 
ance. Hydrants are in great abund- 
ance both within the buildings and in 
the grounds. Thus,in the Manufac- 
tures and Liberal Arts building there 
are eighteen hydrants, ten in the Hor- 
ticultural building, ten in the Palace 
of Mechanic Arts, eight in the Art 
Gallery, eight in the Transportation 
building, and two or more in all 
the other buildings. Each building, except the Art 
Gallery, hasa standpipe rising to the roof, at inter- 
vals of one hundred and fifty feet. These standpipes 
have hose connections on the floor, in the gallery, and 
on the roof. The Manufactures and Liberal Arts 
building has over two hundred of these hose connec- 
tions, and each of the other buildings has as many in 
proportion, so that every possible precaution against 
fire is taken. Each one of these reels is supplied with 
fifty feet of hose. There are forty hose carts stationed 
in the fire department buildings throughout the 
grounds,four of them being in Midway Plaisance. The 
fire department is fully manned. In addition the Co- 
lumbian Guards are trained to do duty in this respect. 
The water supply for fire service is ample for all pos- 
sible conditions. Four pumps in the Exposition 
grounds have a capacity of forty million gallons a day, 
and inaddition, connection is had with the main city 
water service, so that no possible contingency shall 
arise where there will be a lack of water. The fire de- 
partment is further supplied with several steam fire 
engines, a number of chemical engines, a truck com- 
pany, over a thousand hand extinguishers, pails, and 
an abundant supply of hose. A fire boat designed for 
special service in the shallow waters of the lagoon and 
canals lies in the South canal, under steam atall times 
ready for service. This boat has a pumping capacity 
of four first-class fire engines. 

The floors of four buildings are several feet above 
the ground, leaving a large area underneath. These 
buildings are the Manufactures and Liberal Arts build- 
ing, Agricultural building, Electricity building, and 
the Palace of Mechanic Arts. In order to protect 
these buildings in case of possible fire under the floor, 
these great areas have been cut up into comparatively 
small compartments by means of partitions, thus great- 


ly reducing the draught and the facilities for a fire to 
spread. In the floors are many entrance ways into 
these compartments, designed with special reference 
to the use of firemen. 

Exhibitors make their own arrangements for insur- 
ance. Those who made these arrangements months 
ago were fortunate, as the market is now somewhat 
congested and rates are high. Three and one-half per 
cent is frequently paid, and instances are reported in 
which as high as six per cent has been paid, though as 
a general thing there is not much if any increase over 
the regular tariff rates. Some foreign exhibitors are 
carrying insurance which covers the exhibits in tran- 
sit, during the holding of the Fair, and their return. 
There is no way of even estimating the amount of in- 
surance that has already been placed and that will be 
placed, but it will run up into the millions. 

The work of installing exhibits in the Mining build- 
ing has progressed sufficiently to show that this ex- 
hibit will be particularly complete in mineralogy and 
metallurgy. The most.conspicuous exhibit is in the 
center of the halland is made by Germany. Strictly 
speaking, it is not a mining exhibit, as it comprises a 
complete variety of samples of T and angle iron, sec- 
tions of pipes, which are placed one within the other, 
size for size, making quite a striking effect of the sec- 
tional side, also an elaborate display of tubes and 
samples of tube bending, together with a display of 
structural iron. There will be quite a display of min- 
ing machinery in the building, but practically all of 
the electrical mining machinery will be shown in the 
Electricity building, because of a recent rearrangement 
of the classification of exhibits. The display of build- 


ing material, both stone and terra cotta, gives prom- 
ise of being very complete, as also the display of coal. 
This department has been hampered for lack of space, 
as it could have utilized an annex with an area equal 
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to the main building itself to good advantage. The 
underground exhibit in this building will comprise a 
tunnel three hundred feet long, which will be fitted 
up as a model mining tunnel, with conveying appa- 
ratus, hoists, ete. 

There has been an appearance of more improvement 
in the past few days at the Exposition grounds than 
at any time since its inception. About ten thousand 
men are now employed in the various kinds of work, 
and in every department every man is used that can 
possibly be found placefor. Sofaras the Exposition 
management is concerned, work does not lag in any 
respect, and every day gives reason to believe that the 
Exposition, so faras the management is concerned, 
will be as near astate of completion on May 1 as has 
beenfprophesied before in these columns. A large army 
of men is at work arranging the flower beds which 
were made last year. The roses and plants are found 
to have passed the winter successfully, the percentage 
of plants killed being very small. All parts of the 
grounds, except the main driveways, are being cleared 
up, and hollow places filled up, so that the work of 
finally preparing the grounds for the opening of the 
Exposition may be completed at very short notice. 
The weather guards that have been protecting the 
McMonnies fountain and much of the other statuary 
about the grounds and buildings have been removed, 
thus giving an appearance of a nearer approach to 
completion than the grounds had borne evidence of 
before. Staff workers are examining all the build- 
ings, walls, and other places where staff is used, and 
are replacing broken pieces and renewing all injured 
places. At the same time that this work is going on, 
painters by the hundred are putting on finishing 
touches of paint. In short, an immense amount of 
vigor has been injected into all of the work going on. 
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The greatest fear for some time has been that the 
great power plant in the Palace of Mechanic Arts 
would not be ready in time, and there is yet some 
danger that this fear may hold good, but if suchis the 
case it will not be the fault of the Exposition manage- 
ment, but of the exhibitors. Practically all of the are 
lighting plant is in the building and the dynamos are 
set, so that all that is necessary so far as they are con- 
cerned is to be belted to the engines. The incandes- 
cent lighting plant could, if necessary, be entirely com- 
pieted, so far as the dynamos are concerned, by the 10th 
inst. If itis not completed by that time, it will be 
simply because of their not being rushed, but the in- 
stallation will be completed in plenty of time for the 
opening exercises. The generators for the electric 
power are in place and several of them are in opera- 
tion, so that it can be said that the entire electric 
equipment is already installed. At least half of the 
engines are on their bases and in a stage of completion 
varying from the placing of the foundation plate to 
others in full operation. The two thousand horse 
power quadruple expansion Allis engine, which is to 
be the center of the plant, is nearly installed. All the 
boilersin the main boiler houseare installed and ready 
for operation, with the exception of four, and it will 
be but a few days before these are completed. Exhibi 
tors, however, are rather backward in their work in 
this building. The foreign nations are somewhat 
ahead of American exhibitors, but unless there is a 
considerable amount of heavy apparatus to be 
handled, the entire exhibit should be in a very fair 
state of completion by May 1, if there are no unex- 
pected delays. 

So far as the work on the Exposition buildings is 
concerned, it can be said that it is done, except in the 
ease of the four buildings upon which the work of 
construction began about March 1. These are the 
Children’s building, the Public Com- 
fort building, Festival Hall and the 
office building for the treasury depart- 
ment. This last named building, the 
foundation of which was not laid until 
the ist of March or after, is about 
completed so far as the exterior is con- 
cerned. All the staging and weather 
guards have been removed from the 
Administration building, both exterior 
and interior, and as the gilding of the 
dome is nearly completed and the staff 
workers have repaired the few pieces 
of broken staff on the exterior, the 
structure shows the grandeur of its 
conception. 

Admission tickets to the Exposition 
were put on sale in Chicago and other 
parts of the country April 1. Each 
ticket is good for one admission at any 
time during the holding of the Exposi- 
tion. The tickets are printed on very 
heavy, fine quality paper, like bond 
paper in composition, and are of great 
strength and durability. The tickets 
are 244 by 444 inches in size and are of 
four designs. Vignettes of Columbus, 
Washington, Lincoln and a fully fea- 
thered American Indian are used, 
thus representing the four important 
periods of the history of America. Every possible 
precaution has been taken to so make these tickets 
that they shall be impossible of counterfeiting, and it 
will be impossible to use them a second time, because 
as a ticket-is dropped into the automatic turnstile at 
the gates to the Exposition grounds it is cut in such a 
way as to disfigure it beyond redemption. 

Last week attention was called in these columns to 
the untruthful reports that had been circulated re- 
garding extortions that the Exposition management 
had permitted to be planned by the allowing of con- 
cessions for all sorts of purposes. These stories have 
become so numerous that the Exposition management 
has at last taken notice of them, and in a letter to the 
public President Higinbotham explains the whole 
matter of the concessions, showing, as was shown in 
these columns, that there will be no extortion at all, 
but that the comfort of the visitor will be provided 
for in every respect free of charge, while at the same 
time visitors who are willing to pay a moderate sum 
for special attentions can be accommodated. 

The Exposition authorities are making every effort 
to prevent the smoke nuisance, which has always been 
one of the disagreeable features of Chicago, making 
itself conspicuous at the Exposition grounds. The 
temporary steam plant that has been used in the 
grounds has used soft coal anda good deal of black 
smoke has been emitted, but now that the buildings 
are being given their final coating of paint, and that 
the ‘‘ White City” may be such in fact as well as in 
name, the smoking chimneys are being stopped. 
Crude petroleum is the only fuel that will be used in 
the Exposition grounds, and the many hotels adjoin- 
ing the grounds have been given formal notice to use 
either smoke-consuming devices or fuel that makes no 
black smoke. This rule is to be rigorously enforced, 
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and the freedom from smoke will add greatly to the 
attractiveness of the Exposition and to the comfort of 
the visitors. 

Fifty or more small pavilions are being constructed 
throughout the World’s Fair grounds, convenient to all 
the promenades and main arteries of travel, for pur- 
poses of dispensing soda water, confectionery, and 
other things. These buildings are constructed under 
the concessions granted for this purpose. 

The arrangements for a corps of guides to do duty 
during the holding of the Exposition have been com- 
pleted, and the guides will be appointed at onee, in 
order that they may be properly trained and educated 
for the work they are to undertake. There will be 
about 250 of these guides; probably 25 of them will be 
women. The guides will wear a uniform, and will be 
systematically organized and officered. Headquarters 
will be established at different points in the grounds, 
at which visitors can make arrangements for guides. 

Preparations are decidedly evident on every side in 
Chicago for cleaning up and preparing for the recep- 
tion of visitors to the Exposition. Railroads are re- 
pairing their tracks, renewing and fixing their rolling 
stock, and painting and otherwise improving the facil- 
ities of their stations. The hotels for weeks have been 
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pose of installing larger exhibits, such as passenger 
cars, locomotives and rolling stock of all kinds. The 
table runs on seven tracks and is of sufficient capacity 
to accommodate cars eighty feet long and any weight 
up to about 200,000 pounds. The tracks on which it 
runs are two feet below the grade of the tracks on 
which exhibits are shunted, and below the spur 
tracks in the grounds, but the table itself is on a level 
with the tracks. This table is operated by a twenty- 
five horse power electric motor which is placed in the 
cab in the center. This motor is wired for five hun- 
dred volts, and takes current from two trolleys of bare 
wire placed in boxes near the two rails in the center. 
The motor can also be attached to a revolving drum, 
by means of which cars or engines can be hauled on 
to or off the transfer table by the use of a steel cable. 
This transfer table was manufactured by the Indus- 
trial Works, Bay City, Michigan, the same company 
that manufactured the locomotive cranes used in most 
of the other buildings in handling exhibits. 
—_—_——_—_—_ e+ o_____ —_—_ 
THE KRUPP EXHIBITS, 
The steamship Lonquiel lately arrived at Baltimore, 


of the Agricultural building for the special pur- 
a with the Krupp exhibits for the World’s 
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special railway truck of great strength for the carriage 
of the great 120 ton gun to Chicago will be illustrated 
probably in our next. 


IMPROVED TRIPLE EFFECT EVAPORATOR. 

We illustrate a triple effect evaporator, by Mr. Har. 
vey, a member of the well known firm of McOnie, 
Harvey & Co., of Scotland Street Works, Glasgow, and 
given in a recent number of the Hngineer, London. 
The general arrangement is very clearly shown in our 
engraving, the vacuum pump seen on the left being of 
extra large size. For those of our readers who are 
not versed in sugar machinery, it will be enough to say 
that the sirup is boiled in vacuo, and therefore at a 
temperature so low that all chance of charring or dis- 
coloring the sirup is avoided. The steam produced in 
the first ‘‘calandria” or vacuum pan is used to heat 
the second calandria, and that produced in the second 
heats the third. 

The advantages claimed for Harvey’s patent evapo- 
rating apparatus are complete and rapid circulation 
of the juice, combined with proper distribution of the 
steam in the most effective manner for the heating of 
the juice, by the proper proportion of the various vapor 
pipes connecting the vessels, also in the form and 
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IMPROVED TRIPLE EFFECT VACUUM EVAPORATOR. 


undergoing a thorough renovation, and everywhere 
similar preparations have been going on. Now the 
city authorities have begun work in earnest to clean 
up the streets and alleyways. An army of men, with 
scores of teams, has been put to work in all parts of 
the city, and there is every prospect that Chicago will 
be cleaner on the 1st of May than it has been for years, 
if ever before in its history. This thorough cleaning 
up is a matter of considerable importance to intending 
visitors to the Exposition, because of the increased 
healthfulness of the city that will result. 

Arrangements have been fully perfected for publish- 
ing a daily paper at the Exposition grounds. It will 
be an eight page paper, issued each morning, five 
pages being made up each from a stereotype of the 
first page of the five morning papers published in Chi- 
cago; the other three pages will contain official 
notices, programmes, and other important matter re- 
garding the Exposition. The paper will be called the 
Daily Columbian. 

An electric transfer table has been installed in the 


Columbian Exposition. Our engraving shows three 
Krupp guns in the hold of the Lonquielas they came 
over. The longest gun is one near which the men are. 
These are Captain Williamson, of the Lonquiel, Mr. 
Stone, boss rigger, who has charge of the lifting, and 
Mr. Henry, one of Krupp’s men. 

Besides the guns seen there are two smaller ones. 
The piece of steel seen in the foreground is a portion 
of a ram. 

The largest gun is 120 tons weight, 18 feet cireum- 
ference at the breech, 46 feet long, 2214 inches diameter 
of muzzle outside measure and 17144 inches diameter of 
bore. 

The middle gun in picture weighs 62 tons; the 
other in the foreground, 4314 tons; the smaller ones, 32 
and 14 tons each. 

There are besides these in the vessel one shaft, 22 
tons, 83 feet long, 17 inches diameter ; one gear wheel, 
23 tons, 10 feet diameter, 14 inches thick; two armor 
plates, 16 tons each, 16 inches thick ; two 27 tons each, 
20 inches thick, and one 65 tons, 22 inches thick. A 
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position of the vapor inlets to the calandrias. The 
condensed water outlets from the calandrias are made 
very large, and are connected to patent water and 
vapor receivers. There is a special arrangement of 
pipes and cocks connected to the main condenser, by 
means of which gases of any density lodging in any 
part of the calandrias are immediately drawn off, the 
accumulation of such gases being one of the sources of 
interruption to the free distribution and circulation of 
the vapor or steam in the calandrias. The usual back 
pressure or exhaust steam of 3 ib. to5 Ib. per square 
inch is ample to work the apparatus, which is auto- 
matic in its action, and owing to its extreme simplici- 
ty and moderate price has given, we understand, great 
satisfaction to sugar planters in various parts of the 
East and West Indies, reducing the cost of labor and 
effecting a very great saving in fuel, so that in some 
eases no coal is required. 


Sn ti i el 
SoUTHERN Pacific locomotives will soon use for fuel 
bricks made of coal dust and asphaltum. 
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AN IMPROVED SUCTION VALVE. 

The valve shown in the illustration is especially de- 
signed for use on air compressors. It is of strong and 
simple construction and permits of ready access to all 
its parts, the arrangement of which is such as to pre- 
vent the valve from being accidentally drawn into the 
cylinder. It has been patented by Mr. William H. 


BRENNER'’S SUCTION VALVE. 


Brenner, Sr., of Port Carbon, Pa. The figures at the 
right in the picture represent plan and side sectional 
views, the valve casing being partially broken away 
in the view in perspective. The valve proper is 
formed with a cylindrical wall or extension fitted to 
slide in the valve casing, and in this wall, near the 
valve, are openings to permit air to pass into the 
cylinder when the valve is unseated. In this wall are 
also opposite openings through which extends a bar 
fastened to the valve casing, limiting the inward 
motion of the valve, and this bar is engaged at its 
middle by an eye of a rest forming aseat for the inner 
end of a coiled spring abutting at its outer end against 
acap. This cap is formed with opposite lugs, so that 
it may be easily removed and access had to replace the 
spring while the compressor is in motion, and by re- 
moving the valve casing from the head of the cylinder 
any repairs that may be necessary may be made tothe 
valve. 


oe ee 
PROTECTING IRON WORK IN BUILDINGS FROM FIRE. 


The iron columns and girders now so generally used 
in large buildings form an element of weakness in case 
of extensive conflagrations, which it is designed to ob- 


WILLIAMS’ 


APPLIANCES FOR COOLING IRON 
STRUCTURES. 


viate by the improvement shown in the accompanying 
illustration. The invention has been patented by Mr. 
Charles J. Williams, of No. 253 Fourth Street, Mil- 
waukee, Wis. As shown in the perspective and sec- 
tional views, a riser connected with a water service 
pipe extends up through the building, the admission 
of water to the riser being controlled by valves, while 
leading from the riser tothe hollowiron columns, at 
various elevations, are branches normally cut off by 
thermally-controlled valves. A detail view of a form 
of such valve is shown in one of the small figures, the 
valve operating automatically under the influence of 
heat, as in case of a fire, to admit water to a column, 
while a waste pipe connection is provided for draining 
off the water. It is not proposed to keep the hollow 
iron columns filled with water, but to simply flood 
them during a conflagration. A connection from this 
water service system also leads to the hollow girders, as 
indicated in another view, the thermal controlled 
branches being extended in such inanner as to dis- 
tribute the water wherever it may be required. 


The Pope and the Phonograph, 


The Pope gave a private audience on March 19, in 
his study, to Mr. Stephen Moriarty, who was introduced 
by Mgr. Merry del Val, the papal chamberlain. Mr. 
Moriarty had with him a phonograph, by means of 
which he delivered an address in Italian congratulat- 
ing the Pope on the occasion of his episcopal jubilee. 
He went on to say that he felt deeply honored in being 
the bearer of two messagies—one from the late Cardinal 
Manning and the other from Cardinal Gibbons, Arch- 
bishop of Baltimore, who would in their own voices ex- 
press their devotion to his holiness. He concluded by 
begging the Pope to speak into the phonograph some 
expression of love and his blessing, which might be 
delivered to the Roman Catholics of America on the 
occasion of the opening of the Chicago Exhibition. He 
pointed out that if the Pope granted his request, it 
would be the first time in the history of the Papacy 
that the voice of the Sovereign Pontiff had been heard 
in America. 

The Pope then listened to the message from the late 
Cardinal Manning, in which his eininence asked for a 
blessing and expressed a hope that the Catholic faith 
would soon spread over the whole world. The Pope 
was greatly affected when he heard the voice of the 
dead cardinal. He then heard the message of Cardinal 
Gibbons, who asked for the blessing of God upon the 
Pope. His holiness promised to send a phonographic 
message to the United States, and invited Mr. Moriarty 
to return for another audience. This was given on 
Monday, in the Pope’s private study, the members of 
the Papal Court being present. At the request of his 
Holiness, the messages of Cardinal Manning and 
Cardinal Gibbons were repeated on the phonograph. 
The members of the Papal Court were amazed at hear- 
ing the voices of the two cardinals loudly and clearly 
reproduced, while the Pope sat back on his throne 
smiling at their astonishment. The Pope then said: 
“JT will now send my message to the people of 
the United States,” and, bending over the phono- 
graph, he spoke into it. Then, turning to Mr. 
Moriarty, he said: ‘‘I hand you this message ; guard 
it carefully, for it is the expression of my love for all 
the people of the United States. I wish you to deliver 
it with your own hand tothe President.” This message, 
which is in Latin, by the Pope’s special request will not 
be published before it has been reproduced in America. 

+8 
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Break the glue in pieces, put in a basin, and pour 
over it about a pint of the vinegar; let it stand until it 


AN IMPROVED DUMBWAITER, 

The waiter represented in the illustration embodies 
improvements in construction for which a patent has 
recently been issued to Mr. Anton Larsen, Nos. 413 
and 415 East 124th Street, New York City. Fig. 1 
shows the device in perspective, Fig. 2 a portion of the 
brake, Fig. 3the manner of constructing the frame, 
and Fig. 4 the means of keeping the hand rope 
straight, without danger of kinking, in all kinds of 
weather. 

Upon the inner face of the’ hoisting wheel is 
an annular flange around which is held a spring 
metal brake strap secured at its ends to a pivoted 
lever, attached to which is a cord, extending in op- 
posite directions over friction pulleys at either side 
of the shaft, counterpoise weights being attached 
to the ends of the cord. The position of the lever 
and the balance of the weights are so arranged 


LARSEN’S DUMBWAITER. 


becomes perfectly soft. Put the gum in another vessel, |that when the brake is applied or taken off “it 


with the ink, until it is perfectly dissolved ; melt the 
isinglass in as much water as will cover it, which may 
be easily done by placing the cup containing it near 
the fire about an hour before you want to use it. To 


remains in the position in which it is left, the brake 
being prevented from sagging when held out of brak- 
ing position by means of a spring. The construction 
of the frame of the waiter with dowels adapted to 


mix them pour the remaining vinegar with the softened | enter apertures, as shown in Fig. 3, is designed to 
glue into a sand pan upon a gentle fire, stirring it un-| afford an advantageous method of connecting the 


til it is perfectly dissolved, that it may not burn on the 
bottom, being careful not to let it reach the boiling 
point—about 82° C. is the best heat. Next add the 
gum, let it reach the same heat again; add the isin- 
glass. Take from the fire and pour it off for use. To 
use it, put as much as is required in a saucer, heat it 
sufficiently to make it fluid, and apply a thin coat with 
a piece of dry sponge. If the article is dried quickly, 
it will have the better polish.—Phar. Hra. 

Se 

AN IMPROVED BOILER FURNACE. 

A steam boiler furnace designed to afford a large 
heating surface, and so constructed that but littleheat 
will be lost by radiation from the brick walls, 
is shown in the engraving, and hasbeen pat- 
ented by Mr. William J. Richards, Hotel Bruns- 
wick, Marquette, Mich. The sides of the fire 
box are formed by water legs consisting of two 
side boilers, which also form the side walls of 
the entire furnace. In the illustration, one of 
these side boilers is shown disconnected and 
swung away from its normal position, as it may 
be desirable to do sometimes in making repairs, 
ete. There is a combustion chainber to the 
rear of the bridge wall and at the back end of 
the boiler, the products of combustion passing 
thence through the flues to the smoke box in 
front. The feed pipe enters the bottom of the 
boiler at its rear, and branch pipes lead there- 
from to the side boilers. The front end of the 
water space of the central boiler is connected 
with the side boilers by pipes, the rear ends of 
the boilers being also similarly connected, to 
establish free circulation of water in the three 
boilers. The steam dome is supported trans- 
versely over the middle boiler, pipes leading to 
it from the steam space of each of the three 
boilers. 


parts. 

The endless hand rope by which the waiter is 
operated passes over friction pulleys in the bottom of 
the shaft, as shown in Fig. 4, these pulleys being free 
to move up and down according to the tension upon 
them, and a friction roller is also journaled in the 
upper portion of the lower opening in the elevator 
shaft to prevent the usual wearing and chafing of the 
hand rope. 

The drum shaft is at one side of and below the drive 
shaft, a pinion on the latter meshing with a gear on 
the winding drum, so that the lifting chain or cable is 
not interfered with by the drive shaft or its pinion. 


RICHARDS’ 


BOILER FURNACE. 


In case a series of such boilers are used ina|The end of the cable carrying the counterbalance 


large plant, all but the outer ones of the side boilers| weight of the waiter is inclosed in a casing, the weight 
are then heated on both faces, whereby the fuel burned | being slightly more than sufficient to balance the 


will be utilized to the greatest advantage. 
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Gorrespondence. 


The Diamond Toothed Circular Stone Saw. 
To the Editor of the Scientific American: 

In the ScIENTIFIC AMERICAN SUPPLEMENT of 1st 
inst. is an illustration of a stone sawing machine 
deseribed by Mr. James T. Pearson, of Burnley, Lan- 
eashire. In1875 at the Cincinnati Exposition I had 
and operated a diamond stone sawing machine, oper- 
ated on substantially the same principle, and sawed 
more than 40 tons of freestone into slabs of 1, 144, 14%, 
and 2 inches in thickness and never made a miscut 
nor lost a single diamond. I set the diamonds as 
shown in our hand book for dressing emery wheels. 
The same machine was successfully used at the Phila- 
delphia World’s Fair in 1876, and that machine is still 
in existence. 

But carbons became expensive, and no matter how 
much water was forced into the cut, they soon became 
dull, and the enterprise was abandoned. It is now 
claimed by a party that they have discovered a method 
of producing carbons, but of small sizes yet, but hope 
soon to produce them of larger sizes, and very cheaply. 
I am hoping for success in this line, when I may be- 
come interested again in the business. 


J. E. EMERSON. 
Beaver Falls, Pa., April 3, 1893. 
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How to Convert Incandescent Lamps into Geissler 
Tubes. 


To the Editor of the Scientific American: 

The idea of utilizing burned-out incandescent lamps 
for performing Geissler tube experiments may be new 
to many of the readers of your valuable paper, and if 
so, would be pleased to submitit. 

The experiment may be performed as follows: 

Procure a burned-out lamp, if possible one in which 
a piece of the filament has been broken off, leaving the 
ends separated about an inch. Solder a piece of wire to 
each terminal of the lamp, and connect to the second- 
ary terminals of an induction coil yielding about a one- 
eighthinch spark. Start the coil in action, and hold- 
ing the globe in one hand, begin to file off the glass 
point where the lamp has been sealed. This operation 
must be performed very cautiously, using a fine file 
with a gentle pressure. 

The filing should be continued until the discharge 
diffuses the bulb, and then the point is quickly sealed 
in the flame. It is, of course, apparent that the object 
in filing the point is to allow a certain amount of air 
to enter the globe, producing a low vacuum, through 
which the discharge will readily pass. 

The writer has obtained quite a number of beautiful 
and varied luminous effects in this manner by using 
the lamps of different manufacture and with very little 
trouble. E. M. La BoITEAux. 
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Strange Effects of an Earth Current, 


To the Editor of the Scientific American: 

I give you below an account of the strange effect 
an earth current (I say earth current, because I cannot 
attribute its manifestations to any other cause) had 
on a telegraph line on March 15, 1893. The Atlantic 
and Pacific Railroad and the Southern Pacific run 
almost parallel for several hundred miles in Arizona 
east and west, converging at Barstow, California. A 
military telegraph line running in a general north and 
south direction connects Holbrook, Arizona, on the 
Atlantic and Pacific with Willcox, Arizona, on the 
Southern Pacific. The distance between these two 
points is about 250 miles. It was on this telegraph 
line that the earth current manifested itself. I at first 
supposed that either the operator at Holbrook or Will- 
cox had made temporary connection with one of the 
lines of the railroads, but the operator of the military 
telegraph office at Holbrook (the northern terminus 
of the military telegraph line) states that his office is 
at least 100 yards from the railroad station, and that 
connection with the railroad telegraph line at that 
point was impossible. The military line was broken 
between Fort Grant and Willcox, so a connection with 
a railroad wire at Willcox was also impossible. The 
operator at Fort Grant grounded the line south at 
his office, that those between there and Holbrook 
might transact their business. In the forenoon of the 
date mentioned a powerful current on the military 
line was felt. It was so strong that it attracted the ar- 
mature of all the relays on the line with such force as 
to cause the armature levers and trunnions to bend. 
The operator at Fort Grant, having had a galvanome- 
ter in circuit, states that the earth current was of an 
opposite polarity to that furnished by the battery, and 
that it threw the needle 90 degrees from the zero point 
in an opposite direction to that produced by the bat- 
tery. Every operator on the military telegraph line 
distinctly heard “Hn,” calling “N,” ‘ W,” and ‘U” 
at intervals, these being not the call letters of any of 
the offices on the military, but those of offices on the 
Southern Pacific telegraph line. Curiosity prompted 
meto attempt to break in and ascertain if I could 
locate ‘‘Hn,” but my attempt proved unsuccessful. 
As I said above that the wire on the military tele- 


graph line was broken between Fort Grant and Will- 
cox, itis apparent that the signals were reproduced 
through the agency of the earth current, which was 
felt for nearly half an hour. If you deem this article 
worthy of a small space in your valuable journal, it may 
prove interesting to many readers. J. FETZER, 
Sgt. Sig. Corps, U.S.A., Operator. 
Fort Apache, Arizona, March 28, 18¢3. 


AN IMPROVED CAR COUPLING. 

An automatic coupler, which permits of the cars 
being uncoupled from either side or the top of the car, 
so that the brakemen do not have to go between the 
cars at any time, is shown in the accompanying illus- 
tration. It has been patented by Mr. A. G. Vogt, of 
Boerne, Texas. The drawbar is hollow and open at 
its rear end, so that the buffer spring of the ordinary 
drawbar may be used. The link holder, operating in 
the flaring link mortise, consists of two pivoted 
jaws, one above the other, and slightly separated, a 
spring holding the jaws normally nearly closed, while 
at their forward ends they have vertical openings for 
the coupling pin. By means of an adjusting frame, 
from which a lever extends to each side of the car, the 
lower and upper sections of the link holder may be 
adjusted as desired, both jaws being moved together 
or either separately, to hold the link to properly enter 
a meeting drawhead. The pin-lifting lever is con- 


nected with the upper link-adjusting section, though . 


having a limited independent movement, a rod also 
connecting this lever with the top of the car to facili- 
tate uncoupling from that position. A pivoted and 
weighted latch holds the coupling pin in elevated po- 
sition, the impact of the cars as they come together 
causing the pin to fall to effect an automatic coup- 
ling. A casing with a hinged lid, which is raised and 
lowered by the movement of the pin, incloses the prin- 
cipal operating parts. 
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VOGT’S CAR COUPLING. 


also: has a link in it, the link-operating lever is set 
to eject one link, which is caught by a receiving hook 
supported to swing below the drawhead, as shown in 
dotted lines. With this form of coupler all of the old 
styles of links, pins, keys, and bumper springs can be 
utilized, and automatic coupling is readily effected with 
ears fitted for the old style of link and pin coupling. 
a t+ 1 Oo 
66 Piperazine.” 
-BY W. MAJERT AND A. SCHMIDT. 

Erroneous statements have appeared in several mod- 
ern text books regarding the physical and chemical 
characters of piperazine, C,HioN2, which have been 
confused with those ascribed by A. W. Von Hofmann 
and by Ladenburg to the impure substances of like 
composition discovered by them, and termed respec- 
tively diethylenediamine and ethyleneimine or diethy]- 
enediimine. Our attention has been directed to the 
fact that this misunderstanding has partly arisen from 
a misconstruction of our views (Ber., 1890, 3719) as to 


the identity of these substances; we, therefore, desire | —— 


to correct this impression. 

Piperazine, which was not known in its pure erystal- 
line condition until prepared by us in August, 1890, by 
treatment of dinitrosodiphenylpiperazine with alkali, 
is a crystalline substance melting at 104—107° in capil- 
lary tubes, although when the melting point is de- 
termined on large quantities it is found to be 112°, the 
differences being due to the hygroscopic nature of the 
base. It boils at 140—145°. It is very readily soluble 
in water and alcohol, the aqueous solution having a 
distinctly alkaline action. It is very hygroscopic and 
readily absorbs carbon dioxide, being thereby convert- 
ed into the carbonate melting at 162—165°. 

Piperazine is especially characterized .by the forma- 
tion of an insoluble pomegranate red double salt with 
bismuth iodide and by a dibenzoyl compound melting 
at 191°. 

The basic substance diethylenediamine prepared by 
Hofmann by the interaction of ammonia and ethylene 
bromide consisted of a liquid mixture of bases boiling 
approximately at 170°. That this mixture contained a 
small quantity of a base identical with piperazine is 
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undoubted, but it was only after piperazine had been 
prepared from dinitrosodiphenylpiperazine that Hof- 
mann succeeded in identifying it and isolating the pure 
crystalline product from the mixture, which, besides 
higher ethylene bases, contained alsoa number of vinyl 
compounds. 

Owing to the difficulty of purifying small quantities 
of the base, Ladenburg’s experiments with diethylene- 
diimine, obtained by the decomposition by heat of 
ethylenediamine hydrochloride, were unsuccessful. The 
product described by Ladenburg as the base was un- 
doubtedly impure piperazine carbonate, as proved by 
its melting point, 159—163°. 

In conclusion, it may be interesting to mention that 
we have succeeded in preparing the following series of 
hydrates of piperazine, that most readily formed being 
a hexhydrate which erystallizes from dilute aqueous 


solutions : x 
C4HioNq°H,0, m. p. 75°, 
iy 


2H,0, “ 56°, 
“  3H,0, “ 39-409, 
“ 4H,0, “ 42439, 
“ 5H,O, “ 45°, 
“ 6H,O, “ 48°. 


—Chemical News. 
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The Metals and their Physical Properties, 
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Osmium............... 199°2 | 22-477 | 0°0311 9 152 ci Ss 
Tridium.... .| 198 22°4 0°0826 | 3992 1429 Bsns one 
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NEWLY DISCOVERED METALS OF UNCERTAIN 


PROPERTIES. 
Idunium. Norwegium. | Columbium. 
Davyum. Vesbium. Rogerium. 
Mosandrum. Neptunium. Comesium. 
Halmium. Lavoisium. Actinium. 
Thalen. Uralium. Ya—Yb. 
Samarium. Barcenium. 


MECHANICAL PROPERTIES OF SOME OF THE LEADING 


METALS. 
Order 
Order of hardness. of tenacity. 
Platinum. | Tin. - O1 
Iron. . Selenium. ~ 13 
Antimony. Bismuth. . 56 
Copper. Lead. 8 
Silver. 8-9 
Gold. 13 
Zine. 17 
Aluminum. - 26 
——-Malleability- ——_—__——_- Fl 
Hammered. "Rolled. Duetility, 
Lead Gold. Platinum. 
Tin. Sil ver. ‘ilver, 
Gold Cv pper. Tron. 
Zinc. Tin. Copper. 
Silver. Lead. Go 
Copper. Zine. Zine. 
Platinum. Platinum. Tin. 
Iron. Iron. Lead. 


Steel Pontoons, 


The draught of water through the Canadian canals, 
while nominally nine feet, is subject to season fluetua- 
tions, and anything over this draught requires pon- 
tooning. Mr. Lesslie, manager of the Collins Bay Com- 
pany, has made two cylindrical steel pontoons, and 
with these placed alongside the vessel it is only neces- 
sary to ballast them with water to a sufficient depth, se- 
cure them to and under the vessel, and then pump out 
the water until the required draught of the vessel has 
been reached. The utmost success has so far attended 
the use of these steel pontoons, and it is expected that 
they will be largely used during the World’s Fair sea- 
son. 
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Country Roads and Electricity. 

The Wheelmen’s League is agitating a scheme for 
improved country roads which is modestly estimated 
to cost not more than $10,000,000 for this State. They 
have introduced a bill in the Legislature for the pro- 
motion of this object, and to mollify the farmers, who 
are expected to object to the trifling expenditure, it 
is announced that only a small part of the cost will 
be levied on the agricultural districts. It is not an- 
nounced, however, where the weight of the levy is to 
fall, and in the absence of more definite information it 
is presumed that the main part of the cost will be as- 
sumed by the bicyclers themselves, the young fellows 
who compose the league. The cities are careless about 
bicycling, and it is not thought that they could be 
drawn into the scheme without even a greater effort 
than it takes to paddle a bicycle over a muddy road. 

There is an alternative plan, however, which has 
been considerably agitated among electrical engineers 
and manufacturers, and it is one that cannot fail to be 
of great interest to farmers when it has generally been 
brought to their attention. It is a plan to lay electric 
railways on all the country roads, and, through the 
general distribution of electrical power, to enable the 
farmers to not only travel wherever they please to go, 
at about any rate of speed that they are willing to risk, 
in vehicles under their own private control, but to do 
a large part of their farm labor by electrically propelled 
agriculturalimplements. The arguments in favor of 
this plan may be summarized as follows: 

First, it will make the cheapest and the only com- 


prehensive system of road improvement that can be} 


considered practicable for a country so large as the 
United States. In most sections of this country a dis- 
trict 10 miles square contains about 100 miles of road- 
way. In the Western States the mileage is greater ; 
but in the East and South it is sometimes even less. 
But in a district 10 miles square there are 600 one hun- 
dred acre farms, or their equivalent total of 64,000 acres. 
Then, as the electric motor has a wonderful facility for 
running up hilland there willbe little or no grading re- 
quired, it is not difficult to estimate the cost. 

Taking a district 10 miles square, the surface that 
can be served from a single central power station, and 
estimating on the cost of the track, poles, wires, and 
central power stations of the electric railways already 
in operation asa basis, it is maintained that a total 
capitalization of $10 per acre would be sufficient to 
provide an electric railway system in the country, not 
considering any further agricultural use of the electric 
power. This would mean an annual interest charge 
of 60 cents per acre, or $60 for each 100 acres of 
land in the district. It seems like a very trifling ex- 
penditure when we consider the magnitude of the 
service proposed. But, of course, to this estimate 
must be added the operating expenses, and the inter- 
est on the cost of the electric wagons owned or rented 
by the farmers. In the calculations of the electrical 
experts, however, the total is not made to equal the ex- 
penditures entailed by our existing road system when 
we count the saving of time as an incident of value. 
As to the profits of the operating companies, they 
would accrue to the farmers themselves if they become, 
as it is maintained they should be, the chief stock- 
holders. 

Next after the claim for greater economy comes the 
claim for greater efficiency in service. 

The advocates of an electric system of country roads 
maintain that it costs a farmer who lives at any con- 
siderable distance from town more money to get 
his produce to market than it afterward costs to get it 
to New York, or even to Liverpool; and, whether this 
claim be well founded or not, it is certain that, if a 
farmer places any value upon his time, the marketing 
of his produce is a very expensive undertaking. But 
with an electric railway in operation he need go to no 
considerable expense for this work. The companies 
owning the electric plant could send cars or trains to 
the different farmyards, collect the produce, and de- 
liver it at the nearest market town for asmall part of 
the cost entailed by slow horses and wagons, even es- 
timating time as of no value. But this would be only 
the beginning of the farmer’sadvantanges. The ability 
to travel at any hour of the day or night and through 
any kind of weather, in a perfectly protected vehicle, 
at the rate of eighteen or twenty miles an hour, would 
be a source of inestimable convenience and comfort. 

The third advantage claimed for the system is still 
broader than even the claim of greater economy, 
greater convenience, and more generally efficient ser- 
vice. Itis commonly known that during recent years 
the increase of population in this country has been 
flowing in a disproportioned ratio toward the cities and 
large towns along the line of railway communication, 
while the little country villages remain merely cross 
roads hamlets, without growth or progress of any kind. 
This is due to the fact that the manufacturing inter- 
ests of the Union are rapidly growing, and that only 
the towns along the line of railway communication 
offer the advantages of cheap production and the cheap 
distribution of merchandise. 


i better preachers. 


system of electric railways in operation this disparity 
would disappear. On account of the greatercheapness 
of lands and rents, the smaller villages would become 
the most available points for cheap production, even 
while the steam engine and coal remained the only 
source of manufacturing power. But with the general 
distribution ofthe current would come also the general 
distribution of electric power; and this would add 
tothe inducements of the country as a field for the 
manufacturing industry. Then the rural villages 
would begin to receive their fair proportion of the in- 
crease of population, and this would react upon the 
farmers greatly to their advantage. Truck farming 
would soon become universal, instead of the exclusive 
industry of suburban farmers, and farming operations 
could be universally conducted with greater profit. 
But the projectors of an electric system for the 
country do not limit their claims to merely material 
considerations. Itis very well known that, owing to 
sparse population and the difficulty of intereommuni- 
cation, the educational institutions of the rural dis- 
tricts are very defective. The curriculum of the coun- 
try school is at best about limited to the three R’s, and 
the farmer who wants to give his children an education 
above the most elementary studies is forced to board 
them at considerable expense in some neighbor- 
ing town or village, where there may happen to be a 
high school or academy. So serious has this draw- 
back to country life become that in Massachusetts, a 
State where something more than the three R’s is 
universally thought desirable, the people are begin- 
ning to consolidate their schools, and to send out 
wagons at the expense of the town to bring the child- 
ren together where they can be effectively taught by 
competent teachers. But it is suggested that with 
electric railways in operation only one school in a 
township would be needed, and that this school, while 
it could be made equal to the best city schools in every 


;educational advantage, would be superior to the city 


schools, with their mixed attendance, in moral advan- 
tages. Children could be transported between their 
homes and a centrally located village school without 
serious loss of time, and the demoralizing associations 
incidental to attendance on city schools could be 
avoided. Thenthecountry would become an ideal place 
for the training of children, and this would bring 
a further influence to bear in favor of amore rapid 
increase of rural population. It is certainly true that 
the superior educational advantages of the cities are 
among the chief causes for their rapid growth at the 
expense of the country. 

Finally, the argument takes a range as wide as our 
political and social science. The effect of practically 


‘concentrating a territory 25 or 30 miles square 


into a space no larger than a 5 mile radius under 
the ordinary resources of transit is broadly con- 
sidered, and it is concluded that the social results 
must be beyond calculation. First after the consolida- 
tion of schools and the coming of better teachers would 
follow the consolidation of churches and the advent of 
The people of large districts would 
thus be brought into more intimate relations with each 
other, and a more cosmopolitan spirit would be engen- 
dered. Entertainments of an intellectual and innocent 
kind would be found also everywhere within reach, 
and country life, made larger socially and more varied, 
would lose the monotony and dullness which now 
drives so large a proportion of the sons of farmers to 
the cities. The country, indeed, would become an ideal 
place of residence. Even the postman and the news- 
boy could go their daily rounds and the morning news- 
paper would become as familiar a visitor at the farm- 
house as it has long been at the urban or suburban 
dwelling. In truth, the number of post offices in 
the United States could be reduced three-fourths, it 
is believed, and a better service rendered from the re- 
maining one-fourth than we can ever expect to see 
under prevailing disadvantages. 

But even yet the arguments in favor of extending 
the electric system into the country are not repeated 
in full; and it may be thought by some persons that 
the reason still to come should have been placed first 
and made the inspiration of the entire plan. The 
farmers, it should be pretty well known by this time, 
are not altogether satisfied with their profits. They 
think that with their large capital invested, about the 
largest, according to statistical estimates, in the coun- 
try, they should be able to get larger returns. But it 
is doubtful if they can ever get larger returns from ex- 
clusively agricultural operations, or not, at least, until 


all the arable land is taken up and. the fatal facility : 


with which new men may become farmers is checked 
by the cost of investment. What the farmers seem to 


need is an independent field for investment—a field | 


that will enable them to put their savings into income- 
producing property beyond the reach of the fierce com- 
petition of the plow and the cultivator. This, it is 
claimed, is precisely the field that will be opened by 
the electric motor. The companies building and ope- 
rating the electric power plant will find a wide source of 


tribute coal through the country districts to permit its) themselves, but in the rural villages, soon to become 
usefor anything but domestic purposes. But with a|considerable manufacturing towns, demanding light 


© 1893 SCIENTIFIC AMERICAN, INC. 


and power. The day is not now distant, either, when 
the telephone patents will expire, and then the tele- 
phone may be brought into universal use and made to 
contribute largely to the profits of the companies. All 
this can be made to accrue to the profits of the farmer, 
if he will display sufficient énterprise to take advantage 
of his opportunities. 

These are some of the arguments advanced in favor of 
pushing out the electric service into the country. But 
for the discomfiture of the Wheelmen’s League there 
is stillanother argument which interposes with peculiar 
force against their expensive scheme for old-fashioned 
road improvement. It is urged that the general adop- 
tion of the railway system in this country of magnifi- 
cent distances and difficult means of intereommunica- 
tion is inevitable, and that any kind of improvement 
that contemplates the perpetuity of horse traction on 


_the highways would be a mere waste of money. It is 


consistently claimed that there will be absolutely no 
occasion for any farmer or other citizen of the rural dis- 
tricts to go upon the roads except in electrically pro- 
pelled vehicles after the electric system has been 
brought into general use, and that the time when it 
will be in general use is not distant in any event. The 
stimulus to activity will not be lacking, because it is 
believed to be the best field ofinvestmentin the United 
States, and too promising to be neglected, even should 
not the farmers themselves become the promoters. The 
capital invested in electrical manufacturing in this 
country now amounts to many hundreds of millions, 
and, in addition to this large total, the iron industry 
and other branches of industry engaged in manufac- 
ture of railway rolling stock will be equally concerned 
with the electrical manufacturers in the extension of 
the railway system. All these large interests will work 
together for a common end. 

At present the electrical manufacturers are overbur- 
dened in filling orders for street railways, and they are 
compelled to continually enlarge their plant to meet the 
demand. But in the course of a few years, four or five 
years at the utmost, the urban and suburban demand 
will be pretty generally met, and the orders will begin 
to fail, Then we can look to see the next step taken. 
It would not be consistent with the character of the 
American manufacturer to abandon a portion of his 
plant when the whole continent remains to conquer. 
He will push out into new fields, and invade the coun- 
try. The country stage coach has gone. Thecountry 
road must follow, and it is not believed that it would 
be sensible to bond the State of New York for $10,000, - 
000 for such roads, when in less than twenty-five years 
at the furthest they will have become a tradition, and 
the bonds alone would remain asa memento. A $5,000 
a mile macadamized road would be no better foundation 
for an electric railway than a dirt road. It would not 
be so good. 

It is possible that against these claims the advocates 
of improved roads may suggest the storage battery sys- 
tem, and urge that we may have both improved roads 
and electricity. Butit has been observed that wher- 
ever the obstruction of cost—the present obstruction 
for the storage battery—throws itself in the way of 
electricity it proves to be a very obstinate obstruction. 
It does not look now as if the storage battery could 
ever be more than a subsidiary source of power. Then, 
again, electric vehicles could never be driven at the 
high rate of speed that would be demanded in the 
country, except over iron rails. 


— oO +O oOo 
Magnesium Zinc-Eisen. 


By H. N. Warren, Research Analyst.—This com- 
pound intended solely for pyrotechny is produced either 
by the electrolysis of magnesium sodium chloride in 
contact with zine, or by the action of sodium metal 
upon that compound. As in the first instance, about 
ten or twelve pounds of zine are introduced into a con- 
venient size plumbago crucible, through the bottom of 
which is inserted a carbon rod; an excess of sodium 


‘magnesium chloride is next added, and acurrent of 


about 50 volts passed through the whole. The zine 
speedily absorbs the magnesium thus set free, while 
chlorine escapes abundantly from the further electrode 
in contact with the magnesium chloride. 

When an alloy containing about 70 per cent of mag- 
nesium has been obtained the current is broken, and 
a small quantity of ferrous chloride introduced; a 


‘further action is thus established, metallic iron being 


set free, which further alloys with both the zinc and 
magnesium to the extent of about 12 per cent. By this. 
means a compound is obtained possessing so brittle a 
texture as to be readily reduced to the finest powder. 
In the second instance a saturated alloy of sodium 
and zinc is caused to act upon a mixture of magnesium 
sodium chloride; the sodium speedily changes place 
with the magnesium, forming the above mentioned 
alloy, to which an equivalent portion of iron is intro- 
duced by the action of ferrous chloride. These alloys 


| are invaluable in photography for flash light and in 


|pyrotechny as signals, being equal to the pure mag- 
It costs too much to dis- | profit. They will find it not merely among the farmers , 


nesium as a light-producing agent, at the same time 
being produced at a much lower cost.—Chemical 
News. 
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THE RACQUET AND TENNIS CLUB OF NEW YORK. 

This is pre-eminently the age of athletics. Within 
the past twenty-five or thirty years a very remarkable 
revival in athletics has taken place in this country. 
Before that time foot ball was practically unknown 
and unpracticed, lawn tennis had not been invented, 
would-be bicyclers had nothing to ride, track athletics 
did not exist, rowing was in its swaddling clothes; in 
fact, the only full fledged field sport of any prominence 
was base ball—the national game. Now there are few 
towns of any size or importance in the more settled parts 
of the country where there are not base ball, athletic, or 
tennis clubs. There are, it is said, over 48,000 mem- 
bers of the Bicycle League, and there are thousands of 
wheelmen who do not belong to any of the regular or- 
ganizations. 

New York City, owing to its peculiar geographical 
situation, is singularly unfortunate in not having any 
accessible rural suburbs where athletic sports can be 
fostered. This defect has, in some respects, been arti- 
ficially remedied by its handsome athletic clubs. The 
three leading clubs devoted to athletic sports are the 
New York Racquet and Tennis Club, with a member- 
ship of 800; the New York Athletic Club, with a mem- 
bership of 2,500; and the University Athletic Club, 
which was only started last year, with a membership 
of 600, which is rapidly increasing. The Manhattan 
athletic Club, with a membership of 2,500, and with 
one of the most beautiful athletic club houses in the 
world, has, unfortunately, just been disbanded, owing 
to financial embarrassment arising out of bad manage- 
ment. 

The Racquet and Tennis Club has been selected as the 
subject of this article for the reason that it is complete 
and ideal in the way in which the object for which the 
club was founded has been carried out. Unlike the 
other clubs mentioned, it was not founded for the pur- 
pose of encouraging track athletics, nor is it con- 
nected with the cinder path in any way. The club is 
a luxurious home where the members may shut out 
the busy world, don their flannels, and after an hour 
or more of such form of active exercise as may please 
the individual fancy of the member, may, if tired and 
exhausted, enjoy the delightful lassitude of a Turkish 
bath, or, if his mind turns to a less enervating form of 
treatment, he may take a plunge in the capacious 
swimming tank. Thena half houron a divan with, 
perhaps, a cooling beverage at his elbow, our refreshed 
athlete is ready to stand on the seales and find how 
much his exercise has reduced his weight. A book is 
provided in which each member may make an entry 
and keep a complete record of the increase or decrease 
of his avoirdupois. As may be seen by examining the 
general plan of the club on the first page, the club 
rooms proper are located on the first and part of the 
second floor. On the first floor are the pool and bil- 
liard rooms, the dining room and two reading rooms, 
and a reception room. The visitor had better, after 
visiting them, take the elevator and descend to the 
basement. Here will be found the bowling alleys and 
admirable shooting galleries. Also the plunge and the 
Turkish and Roman bath rooms, allfitted up in white 
marble and tile. The kitchen and boiler and engine 
rooms are also situated on this = 


y 
lines or chases indicating where the players are to] requires accuracy, agility, skill, endurance and a good 


stand or play are painted orange or green in color. 
Black has been selected as the most desirable color, 
owing to the fact that the ball stands out from it dis- 
tinctly and because there can be no delusive shadows. 
The racquet and ball used in this game are shown in 
a cut on this page. The handle of the racquet is quite 
long, giving the player considerable reach, and the 
ball is so small (about an inch in diameter) and so 
hard that tremendous speed is imparted to it, and it 
requires the greatest agility to ‘‘take” the ball as it 
bounds off the hard cement walls. The ball must 
be played against the wall at the end of the court, and 
the player who fails to return the ball to that wall 


DOD 
RACQUET AND TENNIS BATS AND BALLS, 


loses a point. Galleries for spectators are arranged 
over the back wall of the court, and in the lower of 
the two galleries is located the box of the marker, who 
umpires the game and calls out the score. George 
Standing, one of the most promising young players in 
England, has recently came from the Princes Court to 
take charge of the courts here and to act as instructor 
and marker. 

The tennis court is much larger than the racquet 
court, being 90 feet long by 30 feet wide, floor measure- 
ment. The game of tennis must not be confounded 
with the game of lawn tennis, of which it is, however, 
the prototype and direct ancestor. Tennis is, perhaps, 
the most venerable of all athletic games. Although 
the modern tennis court cannot be traced back per- 
haps much beyond the period of the Renaissance, still 
every student knows that a game somewhat in the 
nature of tennis (at least a game in which a ball was 
played against a wall) was indulged in by the ancients. 
The residence of the Roman patrician was sometimes 
provided with a court where ball games could be 
played, but it is not until the middle ages that definite 
relationship can be traced between the primitive game 


of those rude times and the highly developed sport of 


eye on the one hand and on the other good judgment, 
perseverance, decision, patience and the faculty of 
seizing an opportunity quickly or changing one’s style 
of play completely according to the play of one’s adver- 
sary. 

The bat used is rather heavy, and seems to the nov- 
ice to be a clumsy, unwieldy weapon. The ball is 
about the size of a lawn tennis ball, but is solid and 
heavy. The stroke, when properly made, imparts a 
cut to the ball which makes it die away in the corners 
of the court or drop suddenly off the back walls. 

A marker stands in an alcove in the wall at the 
middle of the court, near the net, and calls the score, 
the counting being practically the same as in lawn 
tennis. 

Albert Tompkins, who comes of a tennis family, and 
had formerly been marker of the Manchester (England) 
Tennis and Racquet Club, is the instructor and 
marker. 

Tennis is a comparatively new game in this country, 
and the court pictured on the first page is the first and 
only one ever built in New York. Owing to the ex- 
pense of building and maintaining both tennis and 
racquet courts, these luxuries are naturally confined 
to the large cities. The only racquet courts in this 
city, besides those described, are the two courts of the 
University Athletic Club, formerly belonging to this 
club before it moved into its present quarters in 1891. 
The only other racquet courts are in Boston and Phila- 
delphia, and the private court of Mr. Eugene Higgins, 
at Morristown. Boston boasts of two tennis courts, 
one being in the Athletic Club building, the other be- 
longing to Mr. Fiske Warren. There is also a court a 
the Casino, in Newport. Championship matches have 
been arranged to be played in Boston and New York’ 
alternately each year. The first match took place in 
the New York court, last year, and was won by Mr. 
R. D. Sears, the ex-lawn tennis champion. This year 
the match was played in Boston, and resulted in the 
first instance in a tie. Mr. De Garmandia of New York 
defeated Mr. Fiske Warren, and was then defeated by 
Mr. R. D. Sears, who was then in turn defeated by Mr. 
Warren. In the play-off, Mr. Sears retired, owing to 
disablement, and Mr. Warren won the championship 
for Boston, defeating Mr. De Garmandia in a closely 
contested match. 

0+ 
The Age of the Earth, 

Among the wider problems of natural science toward 
the solution of which contributions have been made 
during last month, the most striking is that of the age 
of the earth. Mr. Clarence King, the well known 
American geologist and explorer, contributesan elabo- 
rate article on the subject to the American Journal of 
Science (ser. 3, vol. xlv., pp. 1-20, pls. i., ii.), in which 
he claims to have advanced Lord Kelvin’s method of 
determining the earth’s age to a further order of im- 
portance. He discusses the experimental investigations 
of Dr. Carl Barus on the effect of heat and pressure on 
certain rocks, and particularly selects the case of dia- 
base, which has a specific gravity approximately equal 
to the average specific gravity of the earth’s crust. In 
the light of the new facts, he 


floor. The elevator will now 


take the visitor to the second 


floor, where he will pass at once 
into the lounging room, where 
the members usually sit while 
waiting for their turn to secure 
a court. Large slate slabs are 
set in the wall about this room, 
and those who desire to make 
use of the courts write their 
names on the slates and they 
then become entitled to the use 
of the court according to the 
order of entry. It is the general 
practice, however, for players of 
about the same grade or class to 
try and arrange to play matches 
together. At the left is the card 
room and at the right the dress- 
ing alcoves, and at the extreme 
end (see view on front page) are 
the shower and needle baths. 
The visitor will find on the next 
floor a large and completely ap- 
pointed gymnasium. Here are also the sparring and 
fencing rooms and the barber shop. 

On the top floor will be found perhaps the most in- 
teresting feature of the club—the tennis court. A view 
of this is shown on the front page. In an adjoining 
room is the fives or squash racquet court. There 
are two racquet courts, one at each end of the build- 
ing, and extending at right angles thereto. As they 
are located at the rear of the building, they do not 
show in the general plan of the club, which is a sec- 
tion through the front part of the building. These 
courts are about 60 by 30 feet in size and are very lofty, 
extending from the second floor to the top of the 
building. The courts are all lighted from above and 
have no windows. They are painted black, and the 


then reconsiders the probable 
rate of cooling of the earth, 
rendering more precise the con- 
clusions of Lord Kelvin. As the 
result of the detailed discussion, 
Mr. King concludes that the 
earth’s age probably does not 
exceed twenty-four millions of 
years—in fact, that the estimate 
of the physicists is approximate- 
ly correct, while that of the geo- 
logists is ‘‘ vaguely vast.” 
———___—<9 + @ + 
Relief Map of the Inter= 
Continental Railway. 
The Inter-Continental Rail- 
way Commission have prepared 
a fac-simile in miniature of 
Central and South America to 
show the surveys of the propos- 
ed railroad intended to unite 
the systems of North and South 


SPARRING ROOM. 


to-day. The game is not only venerable, but it has at 
times been the favorite game of kings and princes. 
There was a court at Windsor in the fifteenth century. 
Francis I. built one adjoining the palace of the Louvre, 
so did Henry VIII. at Hampton Court, after having ap- 
propriated the palace of the favorite cardinal to his 
own use. Tradition says that Charles I. and Louis XIV. 
were both tennis players in their youth, and Chaucer 
before any of these speaks of the use of the ball and 
racquet. 

The interest in the game lies largely in the fact that 
various qualities of quite a different kind are necessary 
to a proper development of the sport. The head is 
called into play more perhaps than the brawn. Tennis 
is to athletics what chess is to drawing roomgames. It 
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America. The work was done by 

the hydrographic office, and is a 
faithful representation of the topography of the coun- 
tries named. It is about twenty-five feet long and will 
be sent to the World’s Fair as a part of the govern- 
ment exhibit. In addition to the lines surveyed for the 
railroad, the map also shows the routes of the present 
and prospective steamship lines from North to South 
America, with the names of their terminal ports and 
intermediate stopping points, if any. 
——_5»+-o+-o-_—_—- 

CorN husks boiled in caustic soda are being utilized 
for the manufacture of paper. The cooking process 
results in the formation of a spongy, glutinous paste, 
which is subjected to heavy pressure so as to eliminate 
the gluten, the fiber remaining being made into paper 
in the ordinary way. 
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THE STEAM MAN. 


Within the last two years the project has 
been taken up by another inventor, and a 
practical steam man that actually walks and 
exerts considerable tractive power has been 
exhibited in actual operation in this city 
and elsewhere. It was invented and con- 
structed by Prof. George Moore. Prof. 
Moore is of mixed Scotch, English, Irish, 
and Dutch extraction, and is a native of 
Canada. His steam man seems to be a na- 
tive of America. 

In our illustration we show thesection and 
general view of the steam man. In the body 
is the boiler, containing a very large heating 
surface, and which is supplied with a gaso- 
line fire. Below the boiler is situated the 
engine. While small in size, it is a high 
speed engine running up to 3,000 revolu- 
tions per minute or more, and hence is of 
high power, the combination of boiler and 
engine giving about 14 horse power. From 
the engine the exhaust pipe leads to the nose 
of the figure, whence the steam escapes 
when the machine is in motion. Through 
the head the smoke flue is carried and the 
products of combustion escape from the top 
of the helmet. The steam gauge is placed 
by the side of the neck. The skirts of the 
armor open like doors, so as to give free ac- 
cess to the engine. The main body of the 
figure is made of heavy tin. By reducing 
gear the engine is made to drive the walk- 
ing mechanism of the figure at reasonable 
speed. 

In our sectional view we show the com- 
bination of levers by which the figure is 
made to walk. ‘The engine imparts a swing- 
ing to the whole length of the leg from the 
hip; a second swinging motion, from the 
knee downward, is accomplished by a simi- 
lar system of levers and connections, and, 
finally, a true ankle motion is given to the 
foot by the rod running down through the 
lower leg. The heels of the figure are armed 
with calks or spurs, which catch on the sur- 
face on which it is walking and give it its 
power. As exhibited the steam man is 
connected to the end of a horizontal bar about waist 
high, which is fastened toa vertical standard in the 
center of the track. Thus supported, the man walks 
round in a cirelc at quite a rapid rate of progress. 

For the last eight years the inventor has been at 
work on a larger steam man, which he hopes to have 
in operation during the present year. The new one is 
designed for use on the open streets and is to draw a 
wagon containing a band. In the upper figure we 


LAUNCH OF THE FIRST WAR STEAMER, THE FULTON FIRST, 


indicate the method of attachment to the wagon which | at a brisk walk and can cover about four or five miles 
A number of years ago what purported to be a steam | has been adopted. By the long spring at the side of |an hour. 

man was widely advertised and exhibited in this city. | the figure an elastic connection is secured, so that the 

The remains of the individual in question were quite | figure shall always have its weight supported by the 

recently to be seen in one of the downtown junk stores. | ground. The present man, which is about 6 feet high, 


THE STEAM MAN. 


when in full operation, cannot, it is said, be held back 
by two men pulling against it. The larger man, built 
for heavier work, is expected to pull as many as 10 
musicians in his wagon. Our cuts show the general 
appearance of the figure, which is attired in armor 
like a knight of old, and which appears to be tho- 
roughly operative. The action is quite natural, and 
the hip, knee, and ankle motion of the human leg 
have been very faithfully imitated. The figure moves 


Ad OF 
KY S 


he 
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THE FIRST WAR STEAMER OF THE WORLD. 
Robert Fulton, illustrious from his connection with 
the early invention of steam navigation, 
was not content to apply his inventive and 
constructive genius to passenger ships alone. 
During the war of 1812, when our navy was 
making a glorious record at sea, its dispropor- 
tion to the work which it had to do in pro- 
tecting the great line of coast was evident. 
For the defense of cities and harbors, Ful- 
ton designed a steam ship of war, which he 
called the Demologos, the first war steamer 
of which there is any record. Fulton’s origi- 
nal design for the Demologos presents a 
double-ended ship with two keels, flat bot- 
tom, and with a gundeck and main deck. 
Her sides were to be 5 feet in thickness, di- 
minishing below the water line. In hercen-- 
ter was a well containing a paddle wheel de- 
signed for her propulsion. Asinglecylinder 
engine was to be provided to turn the shaft; 
the weight of the engine on one side was 
counterbalanced by the weight of the boiler 
on the other. Twenty guns were to be car- 
ried by this craft. Her length was to be 140 
feet, width 42 feet. The engraving, page 234, 
represents the original sketch submitted by 
Robert Fulton to the President of the United 
States. Fulton intended ittocarry a strong 
battery, with furnaces for red hot shot, and 
to be propelled by steam alone at the rate of 
four miles an hour. It was proposed to have 
submarine guns suspended from each bow 
to attack a ship below the water line. An 
engine was to have been added to discharge 
hot water upon the enemy to repel board- 
ers. 

By special legislation a law was passed in 
1812, authorizing the construction at New 
York of one ormore floating batteries of this 
description. A sub-committee of three gen- 
tlemen obtained recognition by the govern- 
ment as agents for the construction of the 
ship: Samuel L. Mitchell, Thomas Morris, 
and Henry Rutgers—three good New York 
names. 

The work of construction was carried out 
under the direction of Fulton as engineer, 
and Messrs. Adam and Noah Brown, of this 
city, as the naval constructors. Her keels were laid in 
the shipyard at Corlaers Hook, on the East River, New 
York, on June 20, 1814, and on the 29th of the follow- 
ing October she was launched in the presence of many 
spectators. She was named the Fulton the First. 
We give below a view of the launch, as drawn on the 
spot by the artist Morgan. 

Our sketch of the launch shows her safely embarked 
in the water, firing her bow guns, while in the distance 


AT NEW YORK, OCTOBER 29, 1814, 
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the low shores of Long Island are visible, not showing | flats abreast of the Navy Yard in Brooklyn, where she| pieces, although there were not more than 244 barrels 
a single house where now is the great city comprising | was used as a receiving ship. On June 4, 1829, about| of damaged powder on board. There is no question 
the Eastern District of Brooklyn. As launched, she | 2:30 P. M., she blew up; 24 men and a woman were re-| that if she had been used in the war she would have 


was considerably modified from the original plans. She| ported killed, 19 wounded, and 5 missing. But a few 
was 156 feet long, 20 feet deep, and 56 feet broad. In-| minutes before the explosion, Commodore Isaac Chaun- 
stead of a small well for the paddle wheel, a long chan- 
nel, 15 feet wide and 66 feet long, was provided for it. 
On one side of the hull was a copper boiler, 22 feet long, 
8 feet deep, and 12 feet wide. On the other side was 
the engine with one cylinder, 48 inches in diameter and 
5 feet stroke. The paddle wheel was 16 feet in dia- 
meter and 14 feet wide, giving a clearance of 6 inches 
from the sides of the channel. It dipped 4 feet. Her 
tonnage was computed at 2,475 tons—a very large ves- 
sel for that period. Her hull was designed by Samuel 
Humphreys, of New York, and cost $144,949. The 
boilers and engines were designed by C. W. Copeland. 
The engine cost $40,199 and the boiler $93,396. Great 
difficulty was experienced by the commissioners in get- 
ting men to work on her. It was war times. Many of 
the New York ship builders were gone up to the lakes. 
Material was very difficult to supply; guns were trans- 
ported by land from Philadelphia, over the ‘‘miry 
roads of New Jersey,” as the commissioners described 
them. Twenty heavy cannon were thus brought to 
New York. As completed, she was to carry thirty long 
32-pounders and two Columbiad 100-pounders. In the 
daily papers of these times are found a few notices of THE WAR STEAMER FULTON THE FIRST. 
the progress of matters. Captain David Porter ex- 


proved a very formidable ship for those days, and 
would have done execution as great in degree as that 
done during her brief career in the civil war by the 
famous Merrimac. 

We give a small engraving representing the appear- 
ance of the Fulton the First when finished and rigged. 
For this cut we are indebted to the publishers of the 
Memorial] History of the City of New York, edited by 
James Grant Wilson. No description is given of the 
vessel, nor is any reference made as to the source from 
which the picture was derived. We have not been 
able to find an authentic portrait of the vessel, ex- 
cept that taken on the day of her launch by Morgan. 

We give a copy of the original drawings of the ship 
as prepared by Fulton, which we take from the 
“Naval and Mail Steamers of the United States,” 
by Charles B. Stuart, published in 1853. The name 
proposed by Fulton for his novel craft was Demolo- 
gos. a term derived from the Greek and signifying 
‘Voice of the People.” 


+ 0+ ___________ 
The Panama Canal and Lesseps. 


In the North American Review for February, Rear 
Admiral Daniel Ammen, United States Navy, Chief of 
the Bureau of Navigation, who represented the United 


presses, in 1814, the highest ideas of her capacity. He|cey, Commandant of the Navy Yard, had been on| States at the Panama Canal Congress of 1879, gives his 
expects her to draw no more that 10 feet with all her| board her. While in his office he heard the explosion, | recollections of the proceedings. He remarks that he 
machinery, guns, and crew on board. which seemed to him no louder than a 30-pounder. | got suspicious at an early point in the proceedings that 

In the New York Evening Post of October 14, 1814,! Owing to her very decayed state, she was blown to! the congress was not called to discuss, but to assure 


it is announced 


that “the Albany - DEMOLOGOS” 


steamboat will 
postpone its trip 


to Albany until EE her wooden walls 5 fect thick, diminishing tohelow the waterline as ack F, 


the Sunday draught of water 9 feet DD her gun deck; 
following the 
launch.” “The 
steamboat Wil- 
liamsburg,” it is 
announced in the 
Post of October 28, 
1814, ‘‘willaccom- Scale 4sinche/fort 
modate such per- 
sons as may apply 
at the foot of De. 
lancey Street.” 
Finally, in the 
Evening Post of 
October 29, we 
find that ‘the 
Fulton the First 
was triumphantly 


Figure BY Transverse secuon Aher Boucr B the stcam Engine € the waterwheel . 


launched amid 


and confirm what 
had already been 
prearranged. Mr. 
Menocal, an 
American engi- 
neer, pointed out 
the difficulties to 
be expected with 
the Chagres Riv- 
er, and Sir John 
Hawkshaw drew 
attention to the 
fact that the riv. 
ers should be re- 
tained for the na- 
tural drainage, in 
which case locks 
would have to be 
used. In short, 
the admiral states 
that the ablest 
engineers at the 
congress favored 


the roar of can- 
non and the 
shouts and accla- 
mations of up- 
ward of 20,000 
people.” A 32- 


the Nicaraguan 
route, while vir- 
tually all the 
other delegates 
advocated the Pa- 
nama route. M. 


pounder was dis- 
charged from her 
deck to give warn- 
ing to the people. 


De Lesseps told 
his adherents 
that it was their 
business to vote 
for a sea-level 


The jar of this 


discharge started 


canal and his to 
make it, but the 


her down the 


ablest members of 


ways a quarter of 


the Paris Society 


an hour ahead of 


of Engineers ab- 


time. Her subse- 


sented themselves 


quent career was 
uneventful until 
theendcame. In 
June, 1815, her 
engine was in a 
condition to try 
her, and on the Figure ur his skews her gun deck, 140 feet tong: 
first of the month 24 feetlwida, mounting 20guns Athe Water whet 
at 10 o’clock, she 

went down New 

York Bay to the Figure, M* 

Narrows, on her Side-View 

first trialtrip. On. 
the Fourth of 
July of the same 
year she made a 
538 mile passage 
out on the ocean 
and back in 8 
hours and 20 min- 


when the vote was 
taken. On June 
20 of that year 
this society dis- 
cussed the ques- 
tion of isthmian 
canals, when M. 
De Lesseps ap- 
peared unexpect- 
edly and appealed 
to the society to 
discontinue the 
discussion, it 
would be greatly 
to the injury of 
French interests, 
and this unrea- 
sonable request 
was immediately 
complied with. 


utes, and in Sep- 
tember she made 


An eminent mem- 


ber of the society 


another trial trip, 


informed the ad- 


going against a 
three mile tide at 
the rate of 24% 


mniral that he had 
little conception 
of the professional 


miles an hour. 


injury one would 


The war termi- 
nating, she was 


moored on the THE WAR STEAMER FULTON THE FIRST. 


Scale Ya tnch~ Vfoot 
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suffer byincurring 
ROBERT EvULTON _ the displeasure of 
ove mber i313 M. De Lesseps. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 


ComPpouNnD ENGINE.—Johann Klein, 
Frankenthal, Germany. This improvement relates espe- 
cially to the valves, providing a simple valve for connect- 
ing the cylinders of a compound engine, and for exhaust- 
ing them. The steam inlet and outlet is effected in the 
two cylinders by one single valve, arranged close to the 
large cylinder, to slide in the steam chest. ‘The valve is 
connected with the engine in the usual way to move in 
unison with the pistons, the passages of the large cylin- 
der being very short and the clearance very small, and 
the passage of the steam from one cylinder to the other 
taking place in two separate chambers in the valve itself, 
and nearly the whole force of the steam being utilized. 


Railway 


. Ratt Joint.—John M. Stamp, Carter- 
ville, Mo. This joint is especially designed for jointing 
rails upon curves, the improvement providing a long 
joint or bridge over several ties, and making a support 
that will firmly and snugly hold the rails. In connection 
with a suitable base plate-having upright projections and 
flanges on each side, fish plates of novel form are used 
on the inside and outside of the rails, lapping the joint, 
the fish plates being especially designed to afford great 
strength and be easy of adjustment, while being com- 
paratively light. To suit curves of different degrees it 
is designed that these fish plates be manufactured in num- 
bers or series, with their inner surfaces convexed or con- 
caved, each part to be stamped to indicate the curve in- 
tended for. 


RAILROAD FROG.—Cassius C. Andress, 
New York City. This is a simple and durable frog, hav- 
ing a shifting rail, which may be easily operated in the 
same way that a switch rail is operated, and shifted to 
provide a safe and smooth crossing, being used when 
necessary for a switch rail. The device has a bed with 
fixed converging rails at the ends, and the shifting rail is 
held to swing between and register with the fixed rails, 
lugs secured to the bed limiting the movement of the 
shifting rail, so that there is no strain on the pins and 
bolts which hold the rails, as the pressure of the wheel 
flange on the rail jams the rail firmly against one of the 
lugs. 


STAKE POCKET FOR CaARs.—Justo P. 
Cagigal, San Augustin, Cuba. This is an improvement 
in pockets and also in stakes for flat cars, and in their ar- 
rangement,-so that the cars may be conveniently loaded 
and unloaded, and the stakes easily fastened and un- 
fastened and slipped to one side when necessary. The 


Appliances, 


pockets are designed to be cheaply and strongly made,- 


and means are provided for opening them and releasing 
the stakes, a number of the latter being held ona _hori- 
zontal supporting rod. 


GUIDE ATTACHMENT FOR CARS. — 
Thornton E. W. Fay, Philadelphia, Pa. A long rod is 
suspended longitudinally beneath the car, being firmly 
held to the car bottom by hangers, and this rod is adapted 
to loosely fit in and freely move through short open top 
sockets attached to the sleepers. The improvement is 
designed to effectually prevent the carsfrom jumping the 
track, and is especially adapted for use on curves and 
grades. 


CaR CovuPLING.—Gamaliel Jenkins, 
Queensbury, N. Y. A frame beneath the car is divided 
longitudinally by a partition and {transversely by cross 
ribs, one of the latter serving as a stop for the drawbar of 
an opposite car, and the other serving asa drawbar sup- 
port, the shank of the drawbar sliding through the frame, 
and having atits rear end a collar. The drawbar has 
a flattened head adapted to enter the frame of an oppos- 
ing coupling, and a spring is arranged to twist the draw- 
bar, whose position is fixed by a clutch. With this im- 
provement the cars are automatically coupled as they 
come together, and they may be uncoupled from the sides 
or top. The arrangement provides for the use of two 
drawbars, one for each end of each car, so that if one 
should break the other would hold the cars. 


CaR CouUPLING.—William W. Smith, 
Traverse City, Mich. Two patents have been granted 
this inventor for devices which will automatically couple 
the cars as they come together, the uncoupling being 
readily effected from the sides or top of the car, so that 
the trainmen do not have to go between the cars, while 
both forms of coupling are of durable and inexpensive 
construction and very simple in theiroperation. Accord- 
ing to one patent the brawbar has a mouth in its lower 
front end, leading to a narrow opening in the top, the 
link being secured to a sleeve on a transverse shaft in 
the lower opening, and a locking pin extending from the 
sleeve into the top opening. A crank shaft on the front 
end of the car has an arm and rod connection with the 
link by which the latter may be brought into any desired 
position, the pin moving in unison with the link. The 
coupling cannot be accidentally detached, and is not liable 
to clog with snow and ice. The other patent is for a coup- 
ling of the side-latching type, in which the drawhead has 
an integral forward horizontal tongue, a slotted latch 
block forming two horizontal flanges, a pivot bolt con- 
necting the flanges and the tongue. A key is adapted to 
slide vertically in a slot of the drawhead and bear 
laterally on the inner edges of the latch block flanges, a 
latching shoulder being formed on the latch block. 


Miscellaneous, 


ScourinG Frsprous MATERIAL.—John 
H. Bickley, West Medway, Mass. This invention relates 
to apparatus for the cleansing and washing of wool, and 
the treatment of various fibrous materials, providing for 
intermittently fading the wool or staple, and supplying 
the liquid with which it is treated, ina normally filled 
flushing flume or tube. A staple and liquid feeding wheel 
or drum is divided into a series of successive compart- 
ments, and a liquid supplying cistern above the wheel 
has a sprinkler with its discharge to one side of the axis 
of the wheel, there being an automatically engaging stop 
bar device by which the movement of the wheel is 
regulated. 


HoIstine MacHine.—John E. Ennis, 
Duluth, Minn. “he elevation of bricks, mortar, and 


other material in building construction, and other similar 
work, is especially provided for by this apparatus, which 
can be operated to bring the hoist cage floor always in the 
same horizontal plane with the workmen’s platform. A 
vertically movable elevator frame is arranged to support 
alternately operated cages, in connection with vertically 
adjustable platform-supporting frames, and mechanism 
adapted to operate the elevator and the platform frames 
at the same time, and raise the platform to a greater de- 
gree than theelevator frame. The platform adjusting 
devices and the elevating supporting sheaves can be 
simultaneously elevated to variable heights by a single 
operating lever. 


FIRE EscaPe.—William E. Bradley, 
Middletown, N. Y. Suspended at a convenient point on 
a building, adjacent to a window, is a framecontaining a 
winding drum and a governor, a brake pulley and brake 
mechanism, with a lowering cable on which isa hook. A 
person or weight to be lowered may be fastened to the 
hook, when the weight causes the cable to unwind witha 
regulated speed. The lowering to the ground is thus 
automatically effected, when the cable is automatically 
wound up again for further use. The device is light and 
portable but very strong, and not likely to get out of 
order. 


LUMBER TRUCK.—Edward Dodge, 
Longview, Texas. This is a device of simple and dura- 
ble construction to conveniently load and carry lumber 
to and from kilns and other places. It has a pair of dou- 
ble flanged wheels journaled in independent frames con- 
nected with each other by cross bars, forming a skid for 
the lumber to be carried. It is very strong and adapted 
to carry a heavy load, anumber of the trucks being 
placed at suitable distances apart, according to the length 
of the lumber. 


TRACcE.—Ernest F. Saettler, Giddings, 
Texas. It is the design, according to this improvement, 
that the portion of the trace in which the eye is located, 
and which engages a singletree, will be rendered more 
durable. <A re-enforcing plate is located between the 
straps at the eye portion, the plate having a slot regis- 
tering with the eye of the trace, while slides receiving the 
edges of the plate extend over the edges of the trace 
at the eye, and are secured to the side surfaces of the 
trace. 


CaLKING Toou.—Joseph O. Walton, 
Titusville, Fla. A roller is journaled in each end of the 
curved handle of this tool, one roller having a concave 
face, and there is a longitudinal groove in the handle 
adapted to receive a pivoted hook, one end of the handle 
being also provided with a pivoted chisel. The calking 
material may, with this tool, be thoroughly worked into 
theseams, or may be dug out of old seams with the hook. 


DESK OR CABINET.—Theophilus Bil- 
lington, Dallas, Texas. This cabinet may be economi- 
cally manufactured, and is especially adapted for holding 
typewriting machines. When the cabinet is closed the 
machine will be completely concealed and protected, and 
when opened an extensive table is provided at each side 
of the machine. The table is provided with a drawer, 
and the roll top is constructed of a series of slats or strips 
connected by a flexible material. 


CENTRIFUGAL HONEY EXTRACTOR.— 
Oscar M. Hill, Santa Paula, Cal. 
turn, carries shafts supporting the baskets, and the posi- 
tion of the shafts and baskets is reversed by a mechanism 
of speclal construction, so that the honey is extracted 
from both sides of the combs. The device is of very 
simple and durable construction, and the baskets carry- 
ing the combs can be reversed without interrupting the 
revolving of the frame supporting the baskets. 


CuHURN.—William F. Martin, Ambia, 
Texas. The chum body, according to this invention, 
may be of any suitable construction, but the improve- 
ment provides for the ready and convenient attachment 
thereto of a frame supporting gears and shafts and a 
crank handle by means of which the dasher rod is ope- 


rated. The construction facilitates the easy and rapid } 


operation of the dasher rod, and the frame may be rea- 
dily adjusted to churn bodies of different sizes. 


Dress SkrRT.—Mark -Aronson, New 
York City. Thisis a lady’s garment so made that it may 
be perfectly fitted on various sized waists, obviating the 
usual sagging of the waist band and heavy plaited por- 
tion at the back of the skirt, and entirely dispensing with 
the slit or opening in the back of the skirt. The waist 
band is connected in front, so that it may be perfectly 
fitted, and the cut-out portion here, as well as the fasten- 
ing device, is designed to be closed by a flap forming a 
graceful trimming for the skirt. 


BREAST SUPPORTER.—Marie Tucek, 
New York City. A plate curved to conform to the wear- 
er’s body at the front has partial pockets at opposite 
sides at the top to engage the under side of the breasts, 
shoulder straps connected with the ends of the plate 
crossing each other at the back. The top edges of the 
plate are made concave and the pockets are preferably of 
silk, canvas, or similar material. 


PORTABLE CONFESSIONAL. — Michal 
H. Sullivan, Fall River, Mass. This is a neat and orna- 
mental structure, which may be put up without tools and 
has two places for the reception of oral communications 
from penitents to a confessor occupying a central com- 
partment. It folds compactly into a substantially rect- 
angular package for convenient transport. 


DEVICE FOR ADMINISTERING MEDI- 
cINE.—F. H. Olmsted, Yokohama, Japan (inquiries to be 
made of F. H. Henry, 54 Wall Street, New York). This 
is a graduated glass receiver for liquid medicine, con- 
nected at one end with arubber hand bulb, and having at 
its other end a detachable tube to be inserted in a bottle 
from which medicine is to be drawn, whereby the receiver 
may be charged with the amount of medicine to be given, 
as measured by the marks on the receiver. A removable 
mouth is provided to facilitate the giving of medicine 
from the receiver to infants. The device can be made 
at a low price, and the glass receiver can readily be thor- 
oughly cleaned. 

INDICATOR FUNNEL FOR CANS.—Henry 
B. Watson, Glen Cove, N. Y. Vhicisa simple and in- 
expensive attachment, more especially designed to facili- 
tate the pouring of oil from an oil can into a lamp or 


A frame, mounted to 


other vessel, to avoid spilling and prevent overflow. The 
funnel has a looped supporting arm, and in the funnel 
slides an indicating float; it is preferably attached to the 
can spout by a conical sleeve, such a length being given 
tothearm as toallowthe funnel to swing freely, while 
at the looped end of the arm is a counterbalance weight, 
automatically adjusting the funnel to suit the inclination 
of the can body and spout. 


TWINE HOLDER AND TAKE-UP.— Wil- 
liam Bentley and James D. Fuller, Lethbridge, Canada. 
From a suspensible holder cup adapted to deliver the 
twine strand freely is suspended a take-up device, con- 
sisting of a tubular casing in which is a vertically sliding 
weight by means of which the operation of a tension bar 
is regulated. The too free delivery of the twine is 
thereby prevented, while the twine is fed as needed, and 
after the desired length has been severed, the strand is 
locked to prevent further unwrapping of the ball. 


CIGARETTE ROLLING CASE.—Eugene 
Schmidt, Stillwater, Minn. This isa pocket case to hold 
tobacco, paper, matches, etc., for the convenience of 
smokers of cigarettes. It is of stamped sheet metal, and 
arms jointed to the cover are attached to a roller in such 
a manner that when the case is closed the roller passes 
along on the bottom, carrying a sheet of silk or other 
flexible material, in a trough-like bend of which a sheet 
of paper and the tobacco have been placed, the cigarette 
being discharged complete. 


Spinnine Top.—Nathaniel McLaren, 
New Perth, Canada. This is an. improvement in tops 
rotated by an internal spring, the spring being coiled 
upon a rotatable spindle and held under tension by a 
ratchet mechanism which is released at the will of the 
operator. 


Toy Pistou.—Carl Neuhaus, Vienna, 
Austria. This is a self-cocking pistol more especially 
designed to explode paper percussion caps. The inven- 
tion consists principally of a fixed block, a casing con- 
taining a ribbon of percussion caps and adapted to pass 
in front of the block to be exploded by a hammer, the 
hammer imparting a traveling motion to the ribbon. 


RUBBER Toy.—Orville Carpenter, Paw- 
tucket, R. I. The toys are, according this invention, 
made of varying thicknesses of rubber, the thin parts of 
rubber being in those portions of the toy which may be 
selected to represent the form in greatly exaggerated 
size, and this exaggeration is then produced as the body 
of the toy is squeezed in the hand, the thin parts becom- 
ing puffed out or elongated, making some exceedingly 
grotesque and comical figures. 


SuRGICAL APPLIANCE.—Frank Orth, 
89 Brown Street, Anderson, Ind. This is an apparatus 
to be fastened to the body, by means of which, under 
certain conditions, an application or douche of cold water 
will be automatically made on a part of the body. 


Nors.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 


NEW BOOKS AND PUBLICATIONS. 


“THE ELECTRICIAN” ELECTRICAL 
TRADES DIRECTORY AND HANDBOOK 
FOR 1893. Eleventh year. London: 
George Tucker. 1893. Pp. exxxi, 844. 
Price $3. : 

This work is a very valuable contribution to the cur- 
rent biography of electricity, independent of its very ex- 
haustive directory of the names of electrical concerns 
and individuals connected with the electrical and allied 
industries. In the biographies we note that they are well 
kept up to date, and the portraits with them are of special 
value. 


BUILDINGS AND STRUCTURES OF AME- 


RICAN RAILROADS. By Walter G. 
Berg. New York: John Wiley & 
Sons. 18938. Pp. xxxiv, 500. Price 
$7.50, 


In this beautiful work the publishers give a second con- 
tribution to American railroad engineering which may 
rank as a worthy companion to their recent work upon 
the locomotive engine. The title of the work describes 
its contents. It is enough tosay that in it passenger 
depots of the largest and smallest size and train sheds 
are treated, while in the smaller line signal towers, pro- 
tection sheds, sleeping quarters, reading rooms, and the 
smallest details of the structural work of railroads are 
included. A very exhaustive table of contents anda very 
full index illustrate the principles followed by the pub- 
lishers in all of their technical publications. 


Des INGENIEURS TASCHENBUCH. Pub- 
lished by the Academic Society 
“Hutte.” 15th edition. 1892. Berlin: 
W. Ernst & Sohn. New York: Gus- 
ri E. Stechert, 828 Broadway. Price 

3. 


This well known engineer’s hand book has again been 
thoroughly revised to make it one of the foremost refer- 
ence books in all branches of engineering, and to bring it 
up,to the requirements of the present day. It is not 
issued by a single individual, but by a German society 
having as its contributors for the different branches the 
most eminent talent to be found in [the German and Aus- 
trian empires. It contains nearly 1,500 pages of valua- 
ble reference matter. 


PUMPING MACHINERY. A _ practical 
hand book relating to the construc- 
tion and management of steam and 
power pumping machines. By Wil- 
liam M. Barr. Philadelphia: J. B. 
Lippincott Company. 1893. Pp. 447. 
Price $5. 


This work purports to be a type of hand book on the 
subject of steam and power pumping machines. It ap- 
pears to be a valuable contribution on the subject, treat- 
ing on all kinds of pumping engines, with numerous ex- 
amples of high duty machines. Under the Worthington 
engine, we find the compensating cylinders with their 
‘accumulators treated of at considerable length. It isso 
for other features of all the different classes of pumping 


apparatus. The details of the subject, such as valve andj 
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packings, are also included, and numerous cuts add to the 
value of the work. 


A TREATISE ON PUBLIC HEALTH AND 
ITs APPLICATIONS IN DIFFERENT 
EUROPEAN COUNTRIES. By Albert 
Palmberg. Translated from the 
French edition and the section on 
England edited by Arthur News- 
holme, M.D. London: Swan Son- 
nenschein & Co. New York: Mac- 
millan & Co. 1893. Pp. xx, 539. 
Price $5. 


This excellent and exhaustive work deserves warm 
commendation as a contribution to the sanitary engineer- 
ing of European countries. Such works are of special 
service in America, where, while sanitary engineering 
has attained a great development, it isin danger of be- 
coming too much Americanized. A work of the present 
sort, bringing us face to face with the best European prac- 
tice in these matters, will be found of particular value to 
our sanitary engineers, as we are too apt to believe that 
we in this country possess all the requisite knowledge of 
the subject, while it may be doubted that we possess even 
the best in many respects. 


THE VOLTAIC CELL: ITs CONSTRUCTION 
AND ITS CAPAcITy. By Park] Ben- 
jamin. Illustrated. New York: John 

iley & Sons. 18938. Pp. iv, 562. 
Price $5. 


In this large work we at last have what, on its face, 
would appear to be an analytical and satisfactory treat- 
ment of a very large subject. The author in it describes 
a great number of different batteries, with numerous 
illustrations where required. He treats of the theory of 
the cell, of its measurements, of different cells classified 
into general divisions, and after giving some general prac- 
tical data, devotes a section to the storage cell or sec- 
ondary battery. A final chapter is devoted to the various 
sources of electricity and the bibliography of the subject. 
It will be seen, therefore, that Mr. Benjamin has done an 
excellent work in putting all this information into shape. 
As frontispiece we have a reproduction from Sulzer’s 
book of 1767, giving in a foot note what is claimed to be 


the first suggestion of the voltaic cell. 


From DARKNESS TO LiagHT. Author’s 
edition. San Francisco, Cal. : Ter- 
rence Duffy, author and publisher. 
1893. Pp. vi, 280. 


(ee Any of theabove books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Munn & Co., 361 Broadway, New York. 


SCIENTIFIC AMERICAN 
BUILDING EDITION. 


APRIL, 1893, NUMBER.—(No. 90.) 


TABLE OF CONTENTS. 


. Elegant plate in colors, showing an attractive cottage 
at Villa Park, Mt. Vernon, N. Y. Floor plans and 
perspective elevations. Cost $4,500 complete. Mr. 
Walter Stickels, architect, Mt. Vernon, N. Y. 

. Plate in colors showing the handsome Queen Anne 
residence of the Hon. Craig A. March, at Plainfield, 
N.J. Two perspective views and floor plans. Mr. 
Chas. H. Smith, architect, New York. An excel- 
lent design. 

A dwelling near Longwood, Mass., erected at a cost 
of $5,200 complete. Perspective views and floor 
plans. A model design. 

A dwelling at Chester Hill, Mt. Vernon, N. Y., 
erected ata cost of $4,750 complete. Floor plans, 
perspective view, etc. Mr. W. H. Symonds, archi- 
tect, New York. 

. Engraving and floor plans of a residence at Oak- 

wood, Staten Island, N. Y., erected at a cost of 
$3,540 complete. Mr. W. H. Mersereau, architect, 


a 


o 


New York. 

6. A stable erected at Bridgeport, Conn, A unique de- 
sign. 

%. A residence at Wayne, Pa. A very picturesque de- 


sign, treated in the Queen Anne and Colonial styles. 
perspective elevation and floor plans. Cost, $6,250 
complete. Messrs. F. L. & W. L. Price, architecte, 
Philadelphia. 

Engraving and floor plans of a Queen Anne residence 
at Newton Highlands, Mass. Cost, $6,000. Messrs. 
Rand & Taylor, architects, Boston. 

. A square-rigged house, recently erected at Allston, 
Mass. Cost, $2,600. Plans and perspective eleva- 
tion. Mr. A. W. Pease, architect, Boston, Mass. 

The Fifth Avenue Theater, New York. View of the 

‘main front,showing the terra cotta decorations ; 
also view showing the iron framework, erected by 
the Riverside Bridge and Iron Co., and a view 
showing the fireproof arching, erected by the 
Guastavino Fireproof Construction Co. 

Sketch of adining-room fireplace. 

Miscellaneous contents: An improved woodworking 
machine, illustrated—A new edge moulding or 
shaping machine, illustrated.—The box industry.— 
Natural gas at Geneva, N. Y.—Plaster of Paris 
floors.—_Inside sliding window blinds and screens, 
illustrated.—City pavements-—The Alberene laun- 
dry tub, illustrated—The ‘‘ Murray’ phaeton, 
ilustrated.—An elegant bath tub, illustrated.—To 
thaw out frozen pipes——Improved plane irons, 
illustrated. 


The Scientific American Architects and Builders 
Edition isissued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages; forming, practi- 
cally, a large and splendid MaGazINE oF ARCHITEC- 
TURE, richly adorned with elegant plates in colors and 
with fine engravings, illustrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the Laraest CIRCULATION 
of any Architectural Publication in the world. Sold by 
a1 newsdealers. MUNN & CO., PuBLISHERS, 

361 Broadway, New York. 
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Business and Mersonal. 


The charge for Insertion under this head is One Dollar o line 
for each insertion ; about eight words to a line. Adver- 
tisements must be received at publication o fice as early as 
Thursday morning to appear in the following week’s issue 


Acme engine, 1to5H.P. See adv. next issue. 
“U.S.” metal polish. Samples free. 
Stave machinery. Trevor Mfg. Co., Lockport, N. Y. 


Indianapolis. 


Improvedironplaners. W. A. Wilson, Rochester, N.Y. 


Universal and Plain Milling Machines. 
Pedrick & Ayer, Philadelphia, Pa. 


Lathes 20'’ swing, planers 24’ x 24’', at special prices. 
F.C. & A. E. Rowland, New Haven, Conn. 


Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon. 24 Columbia St., New York. 


Screw machines, milling machines, and drill presses. 
The Garvin Mach. Co., Laight and Canal Sts., New York. 


Centrifugal Pumps. Capacity, 100 to 40,000 gals. per 
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y. 


State or city rights of an Al gassaving machine for 
sale. Apply to Atlas Gas Governor Co., 9 West 14th 
Street, New York. 


Portable engines and boilers. Yacht engines and 
boilers. B. W. Payne & Sons, Elmira, N. Y., and 41 Dey 
Street, New York. 


To Let—A suite of desirable offices, adjacent to the 
Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway, New York. 


Fine Castings in Brass, Bronze, Composition (Gun 
Metal), German Silver. Unequaled facilities. Jas. J. 
McKenna & Bro., 424 and 426 East 23d St., New York. 


Hydrocarbon Burner (Meyer’s patent) for burning 
crude petroleum under low pressure. See adv. page 
381. Standard Oil Fuel Burner Co., Fort Plain, N. Y. 


The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 361Broadway, N. Y. 


For the original Bogardus Universal Eccentric Mill, 
Foot and Power Presses, Drills, Shears, etc., address 
J.S. & G. F. Simpson, 26to 36 Rodney St., Brooklyn, N. Y. 


Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers,can testers, labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 


Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 


For Sale—Patent No. 494,106, lubricator. Inventors, 
Vilh. Lohmann and Carl Andersen, Copenhagen. De- 
scribed in Scientific American, April 8, page 219. Address 
Y- L., P. O. box 2212, New York. 


Any Manufacturer 
of hardware or machinist’s specialties, desiring to be 
represented in New York City and vicinity, will find it to 
his interest to address E. J. Hussey & Co., 80 John Street, 
New York. We are centrally loceted, active workers, 
and can furnish best of references. 


Wanted—A live and energetic man who understands 
draughting and is capable of svpervising mechanical de- 
partmentof a large manufacturing plant. Must bea 
thorough mechanic. State reference, experience, and 
salary wanted. Address ‘ Mechanic,” P. O. box 773, New 
York. 


("Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries: not answered In reasonable time should 

e repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 
Books referred to promptly supplied on receipt of 

rice. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(4859) G. F. O.—We give three formulas 
for marine glue from our new Cyclopedia of Receipts: 
1. Caoutchouc, 1 ounce, genuine asphaltum, 2 ounces, 
benzole or naphtha, q.s. The caoutchouc is first dis- 
solved by digestion and occasional agitation, and the 
asphaltum is gradually added. The solution should have 
about the consistency of molasses. 2. Take of coal 
naphtha, 1 pint; pure (not vulcanized) rubber, 1 ounce ; 
cut in shreds, and macerate for ten or twelve days, and 
then rub smooth with a spatulaon a slab, add, at heat 
enough to melt, 2 parts shellac by weight to 1 part of 
this solution. To use it, melt at a temperature of about 
248° Fah. 3. Elastic Marine Glue.—Dissolve unvulcan- 
ized rubber in chloroform, benzole or bisulphide of car- 
bon. Ropes or other material exposed to the action of 
air and water are coated with this glue. Whiting or fine 
sand may be added. 


(4860) S. B. L. asks: 1. A mother ob- 
tains a divorce and marries again. Is this husband the 
stepfather of her children, although their father be still 
living ? In other words, have they both a father and a 
stepfather ? A. According to the ‘Century Dictionary,” 
and assuming the validity of the secord marriage and 
possession of the children by the mother, they would be 
stepchildren of the new husband. 2. In using a solu- 
tion of hydrosulphate of sodium in the laboratory as a 
substitute for sulphureted hydrogen, are the results in 
all cases identical with those produced when the latter is 
used, and are the precipitates of the same composition ? 


Tf not, does the composition vary by any fixed rule? If 
80, please give same. A. The precipitates as far as pro- 
duced would be the same. But as sulphureted hydrogen 
is used to precipitate acid solutions, the other could not 
conveniently be used as a substitute, as a large addition 
of acid would be required for the H,S group of bases. 3. 
What is the chemical formula for hydrosulphate sodium? 
A. NaHS. 


(4861) E. H. N. asks: 1. How many 
cubic feet of gas will one gallon kerosene oil give off 
when heated under the best conditions ? Sp. gr. of oil 
0°78, test 160° Fah., and normal barometer; and what is 
the probable temperature of the gas burning as it escapes 
from the vent holes in a coil of heated pipes? This coil 
is kept hot by the burning of this gas. The oil is con- 
verted into gasin this coil. A. If simply vaporized, you 
should get at the boiling point of the oil about 24 cubic 
feet of vapor. The temperature cannot be given, as it will 
depend on the conditions of combustion. 2. What chemi- 
cal will wash off the red ink used by book dealers on rub- 
ber marking stamps in marking books ? {t must not injure 
the paper or printing. A. The ink is practically ineradica- 
ble. 3 In a semicircle why does not the center of gravity 
come on the versed sine at the iutersection of line dividing 


the area equally and not ae from the diameter? A. This 
1 

is not a question of areas only, but of moments and areas. 

The product of the area on one side of the center of 

gravity by the distance of its own center of gravity from 

the main center of gravity isits moment. The moments 

on both sides must be equal. 


(4862) F. H. asks: 1. How can I pre- 
vent chemical action in a Bunsen pile on an open circuit, 
the zinc being amalgamated? A. There is no way of 
preventing it except by removing the zincs from the so- 
lution. The Bunsen battery is not adapted for open cir- 
cuit us’. as the two solutions diffuse and gradually mix. 
2. Ho - can I prevent the deposit of zinc sulphate on the 
amalgamated zinc plate of a Bunsen pile, and at the same 
time prevent chemical action on an open circuit ? A. You 
let your solution get too concentrated. You probably 
have run your solution until exhaustion. Renew your 
solution more frequently. Thorough amalgamation and 
the use of alittle mercuric nitrate in your solution will 
help to protect the zinc. 3. Please give me (in millime- 
ters) the length and thickness of a platinum wire, by 
which, using 4 Bunsen piles, I may boil 300 cu. cm. of 
water, and what length of time will ittake forthe water to 
boil? A. This question cannot be specifically answered. 
Three centimeters of wire 0°26 millimeter diameter in 
the open air would be heated to about 200° C. above the 
atmosphere. It seems doubtful if you could boil the 
water with such a battery. 


(4863) G. F. A. writes: I would like to 
know what diseases are caused by sewer gas. Have alter- 
nating currents ever been used for killing disease mi- 
crobes? How canI make a direct current converter for 
lowering the voltage of 120 volt current? What is the 
cause of sparking on the commutators of motors, and 
what substance is it that is used for covering and filling 
the spaces between the coils of wire on armature, and 
how can I make it? Also please tell me of a good polish 
for black walnut. I want to polish on the lathe. A. 
Sewer gas is apt to produce malaria,diphtheriaand fevers. 
We do not know that alternating currents have been used 
for killing disease microbes. You can convert ouly by 
means of a motor dynamo to reduce the voltage of a cur- 
rent. Sparking is due to an overload or to bad adjustment. 
For polish for black walnut use alcoholic shellac varnish 
2 parts, boiled oil 1 part, shake well and apply with a 
cloth. 


(4864) E. O. S. asks: How fast would 
the simple motor described in Hopkins’ “‘ Experimental 
Science’? run a boat 12 feet long and 28 inches wide ? 
What should be the size of the propeller? A. A great 
deal depends upon the model of the boat. If it is well 
proportioned, the motor might be made to run it at the 
rate of three or four miles an hour. The propeller should 
be a two-bladed one, 6 or 7 inches in diameter. 2. 
I noticed in the issue of Jannary 23, 1892, page 59, query 
No. 3925, that you state that two storage batteries would 
run the motor. How long would theyrunit? A. The 
storage battery ought to run the motor for 4 or 5 hours. 
3. What kind of storage batteries couldI use? Could I 
use batteries having an electromotive force of 23 volts 
and a capacity of 20 ampere hours per cell? A. Proba- 
bly two such batteries would answer your purpose. 


(4865) E. S. B. asks if a generator 
(such as used in telephone sets) can be wound s0 as to 
serve asamotor. Would it have to be demagnetized, 
and about what size wire would the field require? Same 
asis on the armature? A. The magneto will answer 
asamotor. It is not necessary to demagnetize the mag- 
nets, but unless you use a very high electromotive force, it 
would be advisable to rewind the armature with coarse 
wire and provide a commutator.. For use with a Bunsen 
or plunge battery probably. No. 18 wire would be about 
right. 


(4866) H. D. asks: What battery is best 
suited to run the simple electric motor described in Sct- 
ENTIFIC AMERICAN SUPPLEMENT, No. 641, and how 
many cells would it take to run the motor to its full ca- 
pacity? A. Use’? or 8 cells of bichromate battery, with 
zinc and carbon plates 6 x 8 inches. 2. Alsodo you know 
of any acid-proof varnish that could be used to varnish 
battery boxes made of wood? A. You might saturate 
your wooden boxes with paraffine. 


(4867) R. W. 8. asks: What is the volt- 
age and the amperage of a cell of gravity battery? How 
many cells will be required to run a motor requiring four 
volts and six amperes? If the motor is run day and 
night, how long before I will have to recharge the bat- 
tery? A. A gravity battery has an electromotive force 
of nearly 1 volt. The amperage, of course, depends 
upon the resistance. If the battery has an average re- 
sistance of 3 ohms, it would only have a current of one- 
third of an ampere. A battery of this kind is not 
suitable for running a motor. Better use the Bunsen 
battery. 


(4868) H. M. H. says: Please tell me in 
Notes and Queries how I can incorporate tin and phos- 
phorus to make phosphor tin. A. Phosphor tin1s made 
by mixing phosphide of tin with the melted tin. The 


whole process of making the phosphide of tin and phos- 
phide of copper for the phosphor bronzes, and also for 
the alloys of phosphor bronze and phosphor tin, is de- 
scribed in “ Metallic Alloys,” by Brannt, pages 204 to 207. 


(4869) O. F. E. asks for asimple method 
to test adulterated vinegar. A. Place some white sugar 
on a saucer, moisten thoroughly with the vinegar, place 
the saucer over a kettle or saucepan containing water, 
and evaporate to dryness by boiling the water. A black- 
ening of the sugar indicates the presence of sulphuric 
acid. 


(4870) J. C. C. asks what sandever is. 


A. Itis a polishing material made by collecting unde- 
composed salts which rise to the top of melted glass in 
the glass house. 


(4871) J. McK. asks: In the manufac- 
ture of permanent magnets, what is the best material for 
the magnet, and to what depth should they be wound as 
compared with the thickness of the bar? A, Any good 
steel that will harden will answer for permanent magnets. 
The steel should be hardened and the temper drawn toa 
purple. The depth of the wire surrounding the arms of 
the magnet should not exceed the diameter of the arms. 


(4872) E. D. asks for a cement for cracks 
in wood. A. Put a’suitable quantity of fine sawdust of the 
same kind of wood into an earthen pan, and pour boiling 
water on it ; stir it well, and let it remain for a week or 
ten days, occasionally stirring it; then boil it for some 
time, and it will be of the consistence of pulp or paste ; 
put it into a coarse cloth and squeeze all the moisture 
from it. Keep for use, and, when wanted, mix a suf- 
ficient quantity of thin glue to make it into a paste; rub 
it well mto the cracks, or fill up the holes in your work 
with it. When quite hard and dry, clean the work off, 
and, if carefully done, you will scarcely discern the im- 
perfection. From the Scientific American Cyclopedia of 
Receipts, Notes and Queries. 


(4873) H. D. says: I wish to insert some 
cogsin acast gear wheel of 2inch face. Dovetailing is 
not sufficient to hold them, as rim of wheel is too thin to 
get deep cut. Can you tell me of some means of solder- 
ing or brazing that will be of use in addition to dovetail- 
ing? Cogs to be of wrought iron. Also please give best 
method of mending broken castings, with plain directions 
for use. A. You can not solder or braze a tooth to your cog 
wheel that will stand any strain. Broken casting may 
sometimes be mended by splicing pieces. For instruc- 
tions in all kinds of brazing and soldering, see the 
“Metal Worker’s Handy Book,” by Brannt, $2.50 
mailed. 


(4874) A. E. F. writes: A telephone is 
connected between two towns, say from A to B, a bat- 
tery being in use at A and also one at B. When I speak 
into the transmitter at A, which battery transmits my 
speech and which battery causes my speech to be re- 
ceived? And why? <A. The battery connected with the 
transmitter is the one which produces the current that 
transmits the message. A little study of the theory of 
the telephone will furnish you with an answer to your 
query and the whys and wherefores as far as they can be 
known. 


(4875) W. M. L. asks the best process 
for coppering cast iron. A. The castings should be first 
pickled in a sulphuric acid bath,1 part acid, 2 parts water, 
to remove all scale; scoured with clean sand and brush; 
wash quickly, and dip in a bath of sulphate of copper in 
water :saturated, when the articles will become covered 
with copper, then wash in hot water. Small castings 
may be tumbled in sawdust saturated with the sulphate 
of copper solution. : 


(4876) E. D. H. asks: Would a live elec- 
tric light wire have any influence over a telephone wire 
about 100 feet distant, wires running parallel? During 
the day, when the current is shut off in the electric light 
wire, the telephone works all right; but at night, by 
placing the ear to the receiver, a buzzing sound can be 
heard. Can ‘you tell me the cause of this? A. Your 
telephone line undoubtedly suffers from induction from 
the electric light wire. The only remedy for thisis to use 
a metallic circuit. 


(4877) E. Y. asks: 1. Does the supply 
of practical electricians exceed the demand? In your 
judgment, willit be possible for electricity to supplant 
steam in railroading ? A. Thesupply of first class elec- 
tricians does not exceed the demand, and probably never 
will; but there are thousands of so-called electricians who 
scarcely know the first principles of electrical science. It 
is supplanting or competing with steam to some extent 
already. 2. Does Edison’s low potential non-insulated 
railroad give promise of success? A. We believe Mr. 
Edison has not yet completed his experiments with the 
low potential railroad. 


(4878) F. C. asks: If an electro-magnet 
be wound with two wires instead of one, wound side by 
side at the same time as one wire, so that each shall have 
the same number of ampere turns; and the wires care- 
fully insulated from each other; if a current be sent 
through one coil, then a current of the same strength be 
sent through the other coil, but the second current sent 
around the corein the opposite direction from the first ; 
the first trying to polarize the core north and south ; the 
second working for an opposite effect; will not the 
result be, that as the two forces in opposition are equal, 
the one will neutralize the other, and the coil fail to be 
polarized either way? If not, what will be the result ? 
A. If the current is switched from one wire to the other 
at perceptible intervals, the polarity of the magnet will be 
reversed at every change in the direction of the current} 
but if the changes are of very high frequency, the mag- 
netic effect will be practically nothing. 


(4879) A. H. writes: A and B are part- 
ners and have a small planer that requires four horse 
power to drive it at the speed of 2,500 revolutions per 
minute. C offers A and Bchoice of two engines. No. 1 
is 4 x 5inch cylinder and has 18 inch pulley. No. 2 is 
4 X 6 inch cylinder and 24 inch pulley. Both run at 200 
revolutions per minute. A says that both have the same 
power, that the extra inch in No. 2 stroke is to make up 
for the large pulley. B says that No. 2 has the most 
power. Which is right, A or B? A. Bis right; the 
4 X 6 has the most power. The larger pulley gives the 
greater belt speed. 
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(4880) R. A. C. asks: Is the current 
generated in the secondary coil of an ordinary trans- 
former alternating or continuous? A. The secondary 
current of the transformer is alternating. 


(4881) F. L. G. asks: 1. How many stor- 


age cells with six lead plates, one foot square each, coated 
with red lead solution, would it take to develop enough 
power to run two or three sewing machines, using motor 
described in ‘“‘ Experimental Science’?? A. It will re- 
quire from four to six such cells to run the motor re- 
ferred to. 2. Could I use four gravity cells to charge two 
storage cells by charging one at a time? A. Yes. 3. 
How long does it take to charge them? <A. From five 
to seven hours. 


(4882) E. L. S. asks: 1. Have you ever 
published description and construction of a motorsuitable 
for running a sewing machine or small lathe? If 80, 
what number contains it? A. SUPPLEMENT 641 contains 
adescription of a motor for running sewing machines. 
We also refer you to SUPPLEMENT 759. 2. Will an 
incandescent circuit furnish sufficient power to run 
it? A. Yes; but the motor must be wound to 
adapt it to the circuit upon which it is to be used. 
3. Please give me a rule for figuring what weight a 
beam will support if supported at both ends and weight 
in middle, if the tensile strength of the material is 


known. A. Haswell gives the following formula: 
BW 24> d3 CD 
= D and = W. irepresenting length; 
24> d3 C 


6 breadth, and @ depth, all in inches; W, weight or 
stressin pounds or tons; C, a constant; and D, deflec- 
tion in inches. 4. Has Thomas A. Edison ever invented 
a machine so a person in one place can see another per- 
son, miles off, by the aid of an electric wire ? A. Edison 
is reported te have worked upon something of the kind ; 
but the details of his experiments have not been made 
public. 5. If an incandescent lamp has a certain resistance 
and a resistance equal be placed in the circuit, will it ex- 
tinguish the lamp? A. Yes, practically, if the lamps are 
put in series. 


(4883) H. McK. asks: 1. Suppose the 
ground freezes 3 feet deep before much snow falls, then 
there comes 2 feet of snow. After a month’s time will 
the frost be as deep as it was before the snow came, or 
not? A. There is a slight tendency to lessen the depth 
of the frost when deeply frozen earth is covered by deep 
snow, from the warmth of the earth below. 2. Do you 
know of any cheap silver plating outfit that will plate 
small articles like watch cases that will do fair work? If 
so, where canI get one? A. A simple galvanic battery 
and a silver solution is all that is needed for plating small 
articles. 


(4884) W. L. C. says: I ama moulder 
in a brass foundry, and the fumes or smoke from the 
molten brass make me sick. Do you know of a remedy 
for allaying such fumes? A. The fumes arising from a 
brass melting pot are oxide of zinc and are injurious. 
There is no remedy,‘but you can keep it from your lungs, 
while pouring the metal, by covering your nose and 
mouth with a thin handkerchief folded cornerwise and 
tied around your neck, so that it will loosely hang over 
the lower part of the face like a close veil. 


(4885) J. W. S. asks: Is it possible to 


build a cigar-shaped balloon of aluminum of sufficient 
strength to resist the pressure of the atmosphere, after ex- 
hausting the air from the inside, and yet be of such spe- 
cific gravity as to float in the atmosphere like an ordinary 
balloon filled with gas? If so, what dimensions should 
such a balloon have to lift 1,000 pounds over and above 
its own weight? A. We think it is impracticable to 
build a balloon to float in the air, with the internal air 
exhausted, or in other words a vacuum balloon, as you 
suggest. 


(4886) R. R. S. writes: 1 A drilled well 
here, 400 to 500 feet deep, furnishes water which in 1887 
contained 744 grains dissolved solids to the gallon, in 
1889 1314 grains, and in 1891 still more. Isitvery unusual 
for apermanent water supply to increase each year the 
amount of solids it dissolves? And if so, has such a 
thing been known before ? A. Deep bored wells are 
supposed in most cases to draw their water supply from 
a distance, receiving its mineral constituents possibly 
from several kinds of rock and from gravel beds of vary- 
ing mineral elements. When such wells are drawn upon 
for a long time the water coming from a distance or from 
several directions may be impregnated with mineral mat- 
ter of varying kinds and quantity. This has been often 
observed. 2. A party claims that acurrent of electricity 
passed from the ground up a tree, to a height of five feet, 
then went from the tree to a house close by, passing 
thence into the clouds. I told him I thought the current 
must have passed downward to the earth, as the earth is 
negative while the clouds are positive. He then asserted 
that authorities say the earth is sometimes positive at 
certain points, and in such cases the current may go up- 
ward from it. Please give us some light as to the truth 
in the case. A. The upstroke or return shock of atmo- 
spheric electric discharge is well known, and has been ob- 
served as producing severe effects, as the killing of per- 
sons and animals. It is supposed to be caused by the in- 
ductive action of a thundercloud upon bodies placed 
within the sphere of its action. These bodies are then, 
like the ground, charged with the opposite electricity to 
that of the cloud, but when the latter is discharged, it is 
far less violent than the direct shock. 


(4887) F. L. M. says: Please give direc- 
tions for repairing mirrors, where the amalgam or silver- 
ing has been scratched. A. It is done by transferring the 
silvering from some ‘old broken mirror to the mirror 
that is tobe mended. Proceed as follows : Remove the 
silvering from the glass around the scratch, so that the 
clear space will be about a quarter of an inch wide. 
Thoroughly clean the clear space with a cleancloth and 
alcohol. Near the edge of a broken piece of looking 
glass mark out a piece of silvering a little larger than the 
clear space on the mirror to be repaired. Now place a 
very minute drop of mercury on the center of the patch 
and allow it to remain fora few minutes, clear away the 
silvering around the patch, and slide the latter from the 
glass. Place it over the clear spot on the mirror, and 
gently press it down with a tuft of cotton. This is a 
difficult operation, and we would advise a littie practice 
before trying it on a large mirror. From the Scien- 
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(4888) I. W. N. writes: Owing to the 
severity of our past winter, the subject of how to bat- 
tle with the elements in keeping out wind and cold from 
our houses hag been discussed a good deal by builders, 
architects, and others interested. Many are in favor of 
hollow walls. Others state that if the space between the 
bricks were filled in with some substance, such as crushed 
mica (size of fish scales) or dry cinders or sawdust, it 
would be warmer than hollow wall. Then those in favor 
of hollow walls ask, if that is the case, why would not a 
solid twelve inch wall be as warm as two four inch brick 
with fourinch space, which nearly all acknowledge is 
warmer than solid wall twelve inch. Will you kindly 
say whether a wall of say four inch brick, four inch 
space, then four inch brick, is as warm, or warmer, than 
if the space were filled in with cinders or other material. 
A. Air is a non-conductor of heat or cold, and when con- 
fined in a hollow wall, so as not to become a circulating 
medium between distant parts of a house that is unequally 
heated and closed from roof circulation, becomes one of 
the best insulators that can be used. Jor the perfection 
of air space insulation, the outer wall should be not less 
than 8 inches thick, well made to prevent the strong cold 
wind driving through the brick work, when the air space 
may be only 2 inches thick, with a four inch inner wall, 
with headers lapping on the outer wall at short intervals 
to thoroughly support the inner wall. Any material put 
into an air space only packs hard and becomes in time as 
much a conductor as the brick. 


(4889) F.°H. writes: I am running an 
engine 1416 center crank, 200 revolutions per minute, 
with two driving pulleys 48 inches in diameter, and am 
troubled with the wrist heating, and crank has no coun- 
terbalance. Size of crank pin is 434 inches in diameter 
and 334 inches in length. If two 72-inch pulleys were 
used instead of the two 48-inch pulleys driven at same 
rim speed, would they stop the heating, and if not, please 
give remedies. A. We cannot recommend a change of 
pulleys, for, although the speed will be lower, the crank 
pressure will have to be increased in proportion, to de- 
velop the same power. We fear that the trouble lies 
in the quality of the oil that you are using. We recom- 
mend a trial of the best oil that can be obtained for use 
on the crank pin. Such oil should contain 50 per cent 
of pure sweet lard oil. If this fails, consult with the 
maker of the engine or some experienced ngineer as to 
the condition of the wrist and boxes. 


(4890) B. A. H. asks how to proceed to 
pull down the standing walls of a large three-story brick 
building, that has the inside burned out, in a way to save 
the most brick. We have a building to wreck of that 
kind in Hampton, and I will be much obliged to you if 
you will answer this through the ScrENTIFIC AMERICAN. 
A. To pull down the walls of a burned building, pass a 
rope at least 1 inch in diameter over the wall, which can 
be done by throwing a lanyard over the wall, or, if too 
high, start with a strong string tied to a stone, when the 
lanyard can be drawn over and the rope following. Fasten 
one end of the rope at the bottom of the wall through a 
window or by breaking a hole through the wall, then 
carry out the other end ef the rope to a safe distance, 
and as many men as can man the rope commence to rock 
the wall by all working in unison, when in a few 
minutes the wall will tumble. This can be repeated 
on all the walls, outward or inward, as convenient. 


(4891) T. A. S. asks for a receipt of pro- 
cess of soldering aluminum to brass or other metals. A. 
For soldering aluminum, the surfaces to be soldered 
should be scraped clean and covered with paraffin as a 
flux, then coat the surface with a solder made of zinc 5 
parts, tin 2 parts, lead 1 part, using a hot soldering cop- 
per charged with the alloy. Then put the parts together 
that are to be united and flow the above alloy or pure tin 
through the joint, asin the common method of solder- 
ing, using paraffin as a flux. 


(4892) J. J. asks the actual height the 


Lick Observatory is above the surrounding country. A 
friend of mine had an argument with me about looking 
through a brick. Iclaimed it was done by reflection. 
He said the reason you could see through it was on ac- 
count of its being porous. He said he saw through the 
brick by looking into one of those machines they have 
on the street. A. The Lick Observatory is 4,302 feet 
above the sea. The surrounding country is of mountain 
peaks of about the same height. Your friend looked 
around the brick, as you claimed. 


(4898) C. N. H. asks to which class of 
levers an oar belongs. I hold that it is second class, that 
the boat is the weight, the water the fulcrum, and that 
the weight is attached between the fulcrum and power. 
A. The oar is a lever of the secondorder, as you describe. 


(4894) E. T. 8S. says: I want to finish a 


guitar, and would like to know of some good polish, that 
has no oil in it, that I could use for that purpose, and 
what would be the best way to bend rosewood or ma- 
hogany without breaking or splitting? A. For guitars 
use the same varnish as for violins, made by dissolving 2 
ounces sandarac gum, 1 ounce mastic gum, dissolved: in 
2% gill turpentine and 1 pint 95 per cent alcohol. Steam 
the wood before bending. 


(4895) D. 8. N. asks: At what speed can 
a fly wheel 3 feet in diameter, 6 incheswide on face, and 
rim 1 inch thick, be run with safety ? Will the strain be 
less on a larger wheel, provided the speed of the rim is 
the same? A. Your 3 feet tly wheel, if properly made, 
can run 600 revolutions per minute with safety. The 
strain is equal with equal rim velocities for any size. See 
ScIENTIFIC AMERICAN SUPPLEMENT, No. 891, on centri- 
fugal force in fly wheels, 10 cents mailed. 


(4896) C. M.—The phenomena that you 
describe is a halo, corona, and sun dogs, familiar to ob- 
servers in Europe and America. 'The principles apper- 
taining to the reflection and refraction of sunlight during 
certain conditions of the air as to moisture is well known 
and described in works on meteorology. 


(4897) C. T. asks how to take out 
scratches on a plate glass. The glass is used for blue 
printing and has been scratched by a diamond. A. A 
diamond scratch cannot be taken out by the ordinary pol- 
ishing process. You might try rubbing the scratches 
with a piece of soft cork and rouge wet with water, 


(4898) J. B. U. asks how many cubic 


inches there are in a bushel heaped measure?. A. A Car fender, street, L, L . Pfingst.. 
ar replaccr, J. Fisher......... S 
A heaped bushel Car step, extensible, S. A. Foster. ae 
Car wheel, self-oiling, J. H. Watt..............-200+ 
Card setting machine stop mechanism, H. Bisco. 
Carding machine lap roll, W. E. Sharples. es 
Carpet stretcher, M. _ Big¢low 


struck bushel is 2150°42 cubic inches. 
| has no neaning without full dimensions. 


(4699) I. M. A. asks: How ean plaster 
of Paris be prepared so that a quantity can be mixed and | Carriage brake, baby, E. J. Wells. 
fot set quickly? A. Mix the plaster with fine cream 
lime, such as used for hard finished walls. Equal parts Cartridge case extractor, R. B. Dashiell. 
or variable, according to the time required for setting. 


Whiting and white chalk also make a good mixture to Watchcase. 
Cash carrier, G. P. Kenney.............. 


retard setting. Cash register, H. A. Bierley @). 


but don’t see it of late. 


to procure and use. 


the armature. 


Casket handle, J. McCarthy.. 


(4900) A. B. writes: The iron gas pipes | Caster, H. A. Housel..........-.... 
that we use here to deliver the water from the city water str erniire A Me Leinwathe 
works reservoir (200 feet head) rust very much. Is there any 
thing that can be painted on or the pipes dipped in that 
will make them last longer and not hurt the water ? There | Chair head rest, J. L. Baker... 
used to be advertisement in your paper of rustless pipe, 


Was it asuccess orfailure? A. 


Cheese making, J. Boyd 


Cigar machine. J: Bui 


Cooler. See Water cooler. 


The following replies relate to enquiries published in 
the SCIENTIFIC AMERICAN, and to the numbers therein Mitchell 


Cultivator, J. G. Griff 
Cultivator, W. H. 1. 


Door alarm, jail, W. S. Hull 


TO INVENTORS, 


An experience of forty-four years, and the preparation 
of more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the Dress shield fas 
laws and practice on both continents, and to possess un- Drill, H cand es 
equaled facilities for procuring patents everywhere. A rh i C 
synopsis of the patent laws of the United States and all Dram, heating, C.J. 1 nberg 
foreign countries may be had onapplication, and persons | Kasel bracket, J. Krode: 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. 
MUNN & CO.,, office SCIENTIFIC AMERICAN, 361 Broad- 
way, New York. 


Bailey....... 


Fection booth, 0. H. Hass 


United States were Granted 


April 4, 1893, 


Electric switch, G. W. Webb 


Electrical Oren ‘switch, ED P. Bal 
For which Letters Patent of the Elevator, W. Veenschoten.............. 
Elevator safety attachment. R. J. Morrison.. 
Elevators, auto matic slack cable stop.for, W.H. 

Hultgren Daratiie aire dis a haw Sacate aie’ 5 esd 
Embroidering machine, F. Von Martini 
Excavating wells, etc., apparatus for, G. As Mile 


Extracting apparatus, C. W. Preston.: 

AND EACH BEARING THAT DATE. | Eyelet setting, anvil for, J. W.'Beaumont. 
Fabrics, finishing, F. A. ‘Landgraf 
Face protector, J. Bolgiano........ 
[See note at end of list about copies of these patents.| | Farm gate, W. A. Jones.. 


Faucet handle, T. Lieb.. 


Alarm. See Door alarm. 
Alkaline metals, manufacture of oxides of the, 


Annealing furnace, J. H. Rogers.. 
Annunciator, electrical, J. B. Rogers. 
Autographic register, 
Axle frame, ear, ©. Thompson 
Bag holder, L. G. Wade 
Bale press, Fitzpatrick & Boatrig 
Baling press, Browu_& 4 
Baling press, M. C. Nixon.. 
Baling press power, K. C. S00 
Basket for gathering fruit, C. 


. Olsen... 


Gehrt. 


Battery. See Galvanic battery. 
Battery element separator, C. P. Elieson 
Bearing gone | shaft, A. Perkins 


Bed’ bottom, rod M. Lor 


Bed, folding, M. J. Hafg: 
Beer igre apparatul 


Biszele: F. D. Cable.. 
Binder, temporar: 


A. C. Betts 


B. Godfrey.... 


Brace, H. L. Bradley 
Bracket. See Easel bracket. 
Brake. See Car brake. Carriage brake. Wagon 


ba son 


Builder’s Sac, J. ‘Cailahan.. 
Building shield, W. Durkin. 


Burner. See 
Burnisher, T. Lloyd 


Busk, spring, #. Chabre 
Button setting machine, E. O. Ely 
Caisson driwer, T. 


‘hompson 


. Perrenot..... eee 
Can cleaning M eoniiente oil, C. E. Drury 


Can heading machine, J. B. Foote......... TITTIN agora Hinge, lock, N.S. Clement. 
achine for cutting or slicing sugar, 


cane: atrigpes: G. Sia 
Car brake, N.C. Bassett... 
Car brake, H. A. Crossley. 
Car brake, railway, W. Lea' 
Car coupling, G. 
Car coupling, Dale & Fox 
Car coupling, R. N. Ervi 

Car coupling, J. L. 
Car coupling, A. P’ . 
Car coupling, 8. C. Sam: 


Bolton 


Clement 


494,762 Slocum 
.-- 494,881 | Flier, presser, J. Newton. 
«. 494,942 | Flower stand, L.G. Beers 
. 494,908 | Flue cap, W. F. La Follet 
. 494,920 | Fol ding gate, ty. R. Pitt. 

494,915 | Fruit gatherer’s coat, R. D. 
494,686 | Fruit or vegetable stand, J. 


494 563 gate. 


Governor, gasengine, C. W 


. 494,574 | Grader, earth, J. Elliott.. 


Handle. See Casket handie. 


Brake beam, H. B. Robischung..............0seeeee 494,709 | Handle for tableware, etc., non-conducting, A. 
Brick kiln Sontinueus W.& J. Oakes 
Brick machine, H. 
Bridge, L. Putian. 


«+ 494,687 Conradte seis sheen ss, 
.- 494,911 | Harrow, C. E. Wyman. 
. 495,005 | Harrow, disk, T. Maxon. are 


y Regan! 


494,043 liquor heater. 


11 494;702 Libbey 


Hook. See Lace fastening 
494,946 | Hoop. See Metal hoop. 


494,751 | Horses, device fo: 
494,672 vin, Sr... 
494,816 | Horseshoes, 
494,776 calks on, W._N. Brickey 
494,736 | Hose coupling, R. K. Evan: 

94,630 | Hose nozzle, Parker & Mo 

94,878 | Hot water or steam heater, 

94,69] | Ice machine, absorption, Th 
494,044 | Injector b rner, a 


© 1893 SCIENTIFIC AMERICAN, INC. 


Car coupling, W. BE. Williams 
Car dust guard, railway, D. H. Mondy 


Carriage shifting seat, A. N. Parry. 
Cart, dump, Z. EB. COPN, oe. eeeeesceneees 


Cartridge loading machine, A. Tenner 
Case. See Bookcase. Spectacle case. Type case. 


Chain adjustment, F. D. Cable 
Chain, drive, F. Ley.............- 
Chain linking machine, M. Heim. 


Cheese making apparatus, W. T. 
ce OF ngider for tools, ete., ss 
7 arate ider mi OWENS 2.0 ofeiass tb 0s sesess orsth sa oSteiare ose sas 
Dipping the pipes in hot asphalt and draining is a method | Gigar punching machine F.C. Miller. 


largely used to prevent rusting. There ig still one or two | Cigar machine, J J, Becker. 
companies treating iron pipe with the Bower Barf pro- 
cess, one of which is called the Bower Barf Rustless Iron 
Co., 31 Nassau Street, New York. Of all the methods, 
there is probably none 80 largely in use as the galvanizing 
of iron pipe for water service. Galvanized iron pipe is 
on the market everywhere, and is the most convenient | Gjock’ electric, H. Wubbeler.. 
It is perfectly safe as a sanitary 
water pipe, if the water that stands in the pipe overnight 
is not used for drinking. 


Gear tip cutter and match safe, combined, W. J. 
WIBES 32 Stic Gs cae encescae Ouse st eae 
Circuit, means for switching generators ormotors 
in or out of, Van Denburgh & Toveridge 
Clamp. See Bench clamp. Rail clam 
Clamping devices, work holder for, F. Petsch 
Clevis for plows, shifting, H. A. Bate: 
Clock, circuit closing, H. S. Page 


Clockwork mechanism, appara: 

the speed of, J. E, Greenhill 
Clothes wringer roll, E. Koh] . 
Cock or turning plug, stop, F. 
Coffee or tea pot, Van Buskirk & av Uson: 


(4901) A. A. asks if there is a rule of Coin receptacle, B ‘shop & Down... 
some kind and what it is to find the output in volts of an 
armature of a dynamo of under1 horse power, or 746 
watts, when you know the length of each coil of wire on | Confectioner Ty faach ine, J.C 
A. For a drum armature allow 2 feet per 
volt and for ring armatures allow 3 feet per volt. 


Commutation brush for dynamos, D. Ww. Dunn. 
ress, steam, W. H. Bryant. 
eom lenser, steam, C. Seer are 


Cooling apparatus, T. Burkhard. 
co som the cob, machine for cutting green, 

TAQUC 25. ite te cwe eee vevedee ees 
Cote cle: eanorand conveyer, seed, F. E. Smith.. 
Coupling. See Car coupling. 


Replies to Enquiries Thill coupling. 
P a i nes apparatus for electrically heating, W. 
e 


Hose coupling. 


Crucibles, means for electrically heating, 


2 Tomlin 
5 i . | Cultivator, O. A. Smith.......... cc cee cece teens 
(4655) X. Y. in query 4655 asks for some Cultivator’and harrow. combined, J. A-iieatd 
thing to soften glass so as to bore holesin it with an awl. | Culvert, metallic, E. D. Lew’ 
I would recommend his trying the following: Make a so- Cut-out i ae signaling’ boxes, wto- 
lution of camphor in turpentine, using all the camphor 
which the turpentine will dissolve. With this I have | cutter. See Cigar tip cutter. 


bored holes with a common rat tail file. Roll the file be- | Decoration, interior or exterior, M. Samelson.. 
. Desk, writing, C. O. Schneider 
tween the hands and be sure that the glass lies on a per-| Digger. See Potato digger. 


fectly level surface—A. F. Kinestey, Leonidas, Mich. 


Es | | )())]', sliding, J. R. Bodell 
Doubling and shearing machine, G. 
Dra ughting instrument, T. Tostevin. iofess 
Drawing frame stop motion device, A. Falls, 

494,558, 494,673 
Dredger or traveling crane, G. W. King. .494, 63°7 te 
Dredging, method of and apparatus for, W. M. 


2 4947576 


Cut-out for electric signaling mechanisms, auto- 
matic, J. F. Mehren...............+.- 
Twine cutter. 


Display card for textile fabrics, A. Schnellen. 


Tl 494'319 
1 494°944 


Electric circuit ground detector, E 
Electric circuits, means for closing, H. L. ‘l'y 
Electric generator or motor, Goolden & Atkir 
SOME o odes sie sad sed wick olsie nlp wv adc oes es 
Address | plectri¢ machine, dynamo, A. 8. Baxendale. ...... 
Electric machines, brush supporter for dynamo, 
A. Ekstrom.......... sec eee cece e eee 
Electric meter, M. E. Thompson.. 
Electric motor, Crocker & Wheeier, 
Electric motor circuit controller, W. S. Hill.. zm 
Electric motors, controlling .switch for, w. 8. 


INDEX OF INVENTIONS } ttt 


1) 494 a8 


Feed regulator, C. S. Edmonds 
Abrasive roll or wheel, S. Ross, Jr..............0008 494,892 | Felted woolen net for undergarments, F. J. i: 
Adding machine, O. Beher : 
Air braking apparatus, compressed, E. P. Barber. 494,772 | Fence machine, wire, J. W. Dwiggins.... 
F a cama bine, wire, McKnight & Garlan 
Fence strip, J. D. Curtis.................. ae 
io do ale sia ofifote nig dinreishSid eietereiafe oie'sipi ais sieine 494,757 | Filter, J. H. Bellamy.............665 ceeeseeeeseeeaes 
.. 494,597 | Fire extinguishing sprinkler, automatic, E. L. 


494,798 | Furnace. e Annealing furnace 
494,666 | Furnace grate, A. Wilkinson. 
Bath tub, portable, F, Drukenbrod..... 494,557 Gauge: See Pressure gauge. 


uge. 
494,849 Galvanic pattery, D. H. Fitch... 
494.885 | Galvanometer, EK. F. Northrup 
494,560 | Gas pressure regulator, R. Bram: 
494,682 | Gate. See Bridge gate. Farm g: 


: bree 


494,634 | Gate operating device, W.S. Hartley 

.. 494,914 | Gearing, A. M. Forrester..............065 
: 494896 | Generator. See Hlectric generator. 

. 494,882 | Glass, chipping, S. Evans................ 
494,839 | Glass, composition of, Jensen & Keck 

Siagaadtes 494,803 | Glass. etc., for the sand blast process, preparing, 

, ALT. Abbott . 494,833 8. E 


Blower, centrifugal, M. R. Ruble................ adi 
Board siding joint, A 
Boiler, M. Higgins 


Glass, ornamenting, S. Evans. 
Glass pipe casting machine, R. G. Guptill.. 
Lo. Glazier’s tool, combination, E. F. Hayward 
2 . 494,861 | Glove fastening, J.S. Healey 
Bolt fastening device, ex ansible, C.J. Phiilips.: 494,745 | Glove or garment fastening, J. 
Bolting apparatus, C. F. 4 

Bone, manufacturing Peta, R. Reiman 
Bookcase, C. 
Book holder, 8. C. Johnson. 
Boring machine, C. M. Collins 
Box. See Letter box. 


<1 494891 | Governor, speed, Rushworth & Live 
+e 494,950 Governor, steam engine, F Soups. 


494,845 | Grate, J. Martin............. ccc cece eee 
Grate bar and grate, H. T. Richardson. 
Box folding machine plunger, Hutt & Phillips.... 494,811 | Grate bar, oscillating, Ingram & Carr. 
bras 8.6 Siafe' oie »’slard nie ese o sisie'e sie aie st . 494,622 | Grinding machine, S. Ross, Jr 
Gymnastic apparatus, 4 TT. Bessing.. 

Hair drying machine, J. N. Powell... 


«» 494,796 Harvester, corn, J H. Ledford.. 
.. 494,761 | Hatpin guard, lad y’ s, C. S. Shepardson. 
.. 494,842 | Hats, securing attachment for ladies’, 
«» 494,848 SChade. cos ccckeas sshsesctatcsdawle sees 
Buildings, fire root partition for, I. C. Jo nson. . 494,866 | Hatch way door mechanism, Crofford & Bardsley. 
Hay rack, J. W. Scott...........ce ccc eeee 
94, Hearse, W. H. WMG DCLG. oe acs sii ore wage see's 
.. 494,943 | Heater. See Hot water or steam heater. 


-. 494,740 | Heater, R. M. Dixon...............eeeeeee 
494,886 | Hinge and door check, combined spring, H. W. 


» 494549 


494,743 | Horse power, M. W. Bowser et al. 
r stopping ru 


oens & Gerdé 
omatic, 8. C. North., 


494,786 
494,787 


494,724 
494649 


494,639 
+ 494,728 


494°933 


494 810 
494,744 


re oo 


494.860 
494,741 


494,599» 
494550 
494°695 

494,712 


494,721 
494,988 


; Shoe turn’ ng appara 


Iron, etc., machine for straightening scrap, a 
SHipWAY...... ccc eee cecceeeen sees 94,603 
Ironing table, M. M. Smith as 2 494;654 
Jack. See Builder’s jack. Wagon jack. 

Jail lattice or opening, W. S. Hull............ ~» 494,924 
Jewelry pins, etc., fastening for, ne Luthy 494,583 
Joint. pee Boardsiding joint. Rail joint Union 

join 

Joint for bar structures, J. W. Campbell........... 494,733 
Joints, construction of glass or porcelain lined, 


H. Dudley-Cooper. « 494,671 
Journal bearing, T. A. ~. 494,594 
Key fastener, W. Doyle » 494,555 


Kiln. See Brick kiin. 

Knob attachment, Doebler & Bryant.............+5 494,554 
Label cutting and packing machine, W. L. Zim- 

« 494,616 
. 494,766 


Lace fastener, shoe, Van Patten & Parmelee 


Lace fastening hook, Moschel & Koch * 494, 821 
Ladder or scaffold support, swinging “step, t. 
Kelly - 494,868 


Lamp, central draught, W. C. ea ee 
Lamp extinguisher, automatic, J T&S. Pau 
Lamp, vapor burning, F. Rhind... 
Lamps, cut-out for act Adair & ‘Klewer.. ES 
Lamps, draught tube for central draught, W.G: 

Homan . 
Lantern lens, magic, C. Goodyear, Jr. 
Lantern, magic, C. Goodyear, Jr 
Lanterns, lime jet and hood for magic, C. 

JOAN, JP irce ds seit ccs eee idal teedaaetesdesditsisie’ , 
Lasts, machine for manufacturing boot or shoe, 

W. H. Austin.. aes 
Lawn sprinkler, R. P. Creed. 
Lead packer, C. E. Dawson.. 


Ledger or similar account bo 494,717 
Letter box, Cherot & ee 494,976 
Leveling apparatus, B. G. Merr: 494,876 
Lever, differential, R. ( Cam pbell. 494,756 
Lithographic drawings, produci 

muller. 494,850 
Loading or g machine, G. W. 494,813 
Tock: i. See Combination lock. Permu' 

oc! 
Lock, A. O’Keefe............... - 494,965 
Locomotive regulation, electric, 494) 705 
Loom shuttle binder, R. Lund.. 494° 219 
Loom shuttle, self-threading, wu. Nas . 494'879 


Looms, take-up mechanism for narrow ware, E. 

Burgess 
Lubricator, N. & A. Drucber 
Lubricator, J. L. Morris.......... 
Malt drying apparatus, G. Portz.. 
Matte: from slag, apparatus for separating, M. Ww. 


L iinleiga ied amie pulsweseesaiete ben vena ste tiectoeenre 494,571 
Matte from slag. process or and apparatus for the : 
separation ot, M Ban desaywvsecis ates see 494,570 
Measuring eeemnene ‘eipetrical A. Koepoel.. 7 


Measuring instrument, electrical. E. Weston. 
Metal articles, coating, F. J. Clamer : i 
Metal articles, producing coated, F. J. Clamer.. 494) 667 
Metal bars or rods, means for manufacturing, ip 

. Very. . 494,659 
Metal cutting machine, C. L. Huston. 1 494)864 
Metal hook and coupling therefor, C. W. Dwelle.. 494; Kg 
Metal shears, E. T. Horner . 494,566 
Metallic band, twisted, J. A. Bowler.. + 494,975 
Meter. See Electric meter. 
Mica sheets, machine for making, E. Gengenbach 494,714 
Milk bat, D. W. Curtis................ceeeee eee neers 494/916 
Mill. See Cider mill. 
Mining machinery, electric coal, FE. C. Morgan.... 494,587 
Motor. See Electric motor. Weight motor. 


Mowing machine, J. Sindelar. . 494,900 
Music leaf turner, K. B. Pierce.. . 494,690 
Musical instrument, mechanical, T. Zoline! 494,664 
Nitroglycerine shell, P. Winslow.. 9g 
Nut lock, 8. J. Myerd.< wise eieweas 


Oil purner, H. Stacey... Se ee 
Ore concentrator, J. H. Montgomer: 
Organ, church, R. E. Pilcher. 
Packages, machine for putting up, E. 
Packing, M. Grimm 
Packing, metallic rod, S. F. 
Packing, piston rod, C. 8. Dean 
Packing, piston rod, Dunshee 
Padlock, J. B. Amwake........ 
Padlock, permutation, J. Baro’ 
Pail attachment, O. J.'Thomas 
Pen, fountain, L. B. Woolfolk 
Permutation lock, L. Kaplan 
Phonograph, coin-operated, 
Pipe. See Wooden pipe. 
Pipe, machine for corrugating sheet metal, C. J. 


COMING Fie ios s eee nee hend oti b unk oleae hea Tene bh 494,626 
Pipe or gutter forming meer & 

Riley.. E 494 936 
Planter, corn, Ls. Linsey. 494,926 
Planter, seed, R. M. Phillips.. 494,592 


Planting and se eding machine, N. Raez. 
Plaster, wall, J. Dirnberger.. 
Poke, animal, J. E. Brown..... 
Police patrol system, J. H. Ring.. 
Pot. See Coffee or tea pot. 
Potato digger, T. N. Nicholson..............0.e.ce 0+ ne 
Power. See Baling press power. Horse power. 
Precious stones, device for polishing, 1. Grasset.. 494,715 
Press. See Bale press. Baling press. 

Pressure gauge, R. Kohlh EPP «++ 

Prime mover, W. M. Jewel 


Printer’s galley, Near & Deegan 494,644 
Printing attachment, paper roll, J. M. Frey ~ 494,675 
Printing press gauge, plate, G A. Huston.. ~» 494,955 
Protector. See Face protector. Shirt bosom 
protector. 

Pulp moulding machine, C. D. Ormiston........... 494,789 
Pump, L. L. Ulrich «+» 494.970 
Pump, ammonia or other, Johnson & Stecker 494,956 


Pump, oil well, J.C. & J. Lorenz.............65 
Pump or ventilator, centrifugal, A. Rateau 
Pump valve mechanism, steam, H. H. Westing- 
OUSE 3 sas sais ad eersuinrs ealsit'ee's 

Pyroxyline compound, L. Paget............. 494,792, 494° 793, 
Pyroxyline Soupounds and their products, mak- 

ing, L. Paget 494,791 
Pyroxyiine solvents, making, L. Paget.. 494,790 
Rack. See Hay rack. 
Radiator, G. W. R. Pollock.. 
Rail clamp, F. H. Heath.. 
Rail joint, F. H. Heath. 
Rail joint, A. Lawes.. 
Railway curve. cable, J $0 
Railway frog, J. Wood. 1... see 
Railway, gravity, wy ore Rightor. 
Railway tie plates, making, B. R 
Railway track, C. Kopcke 
Railway track sleeper, C. 
Railway trolley, electric, Marty 
Rake, R. J. Schneider........ 
Register. See Autographic re 


ister. 

Regulator. See Feed regulator. Gas pressnre 
regulator. 

Road machine, J. BE. Wallis...............eeceeeeeeee 

Rolling machine, metal, E. T. Horner. See 

Rolling machinery, metal, E. H. Story.. 494,904 

Rolling mills, tool for manipulating the overfeed 

Room we WV ANRC eeeere ot enemas Satoeeia tr ese te 494,945 

mi for use in symbolic exercises, portable, J. 

-A. Gorman. 4,857 
Rowing gear, W. Boardman. F 494,948 
Rubber boots, machine ZOR: finishing “boot-tree 

legs for, W.-H, Austin.. 4,834 

| safety switch, J. W. Mundy.. 4,934 
Sandal, G. H. Russell....... 494,598 
| Sash balance, F. N. Apie\aes 494,959 


Sawing machine, J. H. Peterson 


| Sawmill carriage offsetting mechanism, A. Cun- 


ningham f 
Scale beam, cemputing, IF’. M. Daniels. 494,552 
Scale, druggist’s weighing, G. Nithack eres 


Sealper , rotary, Meldrum & Shaw.. 
Screw, drive, Linkletter 

Seat. See Carriage shifting seat. 

Seeds, apparatus for treating oleaginous or other, 


A RAR CGS sitet hey eats taiieeie Waceviaes st benanente 494,883 
Separating machine, C.F. Shumaker............... 494,800 
Sewing machine guiding attachment, Krenz & 

Frederick sui. ssh op hans asicas ooh ewe ban wow ane ws 494,679 


Sewing machine hemming attachment, W. M.& 
L. EB. Webber......... cece cree eee 

Sewing machine, shoe, G. A. Stiles : ay 

Shaft hanger, A. H. Wagmer.................0000008 

Shears. See Metal shears. 

seas t delivery and folding apparatus, C. B. Cot- 


shelving, system of, C. Baum.. 
Shingle edging machine, H. A. 
Shirt bosom protector, J. Teel. 
Shoe, Jonas ; Braendly.. 

Shoe fastening, E. F. Spice 
Shoe shank stiffeners, ma! 


Sifter, combined flour and meal, A 
Skiving machine, J. R. Scott 


Snap hook, harness, P. J. M 4, 

Snatch block, H. Be 494,873, 

Socket wrench, H ~P.Ty 494,994 
Sole cutting machine, Ruigh 494,784 


Space bs bar for line casting machines, W. & S 
Spectacle case, H.C: | 


238 
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Spraying apparatus, Shutt & Ragland.............. 494,652 
Sprinkler. See Lawn sprinkler. 
Stand. See Flower stand. Fruit or vegetable 

stand. Waiter’s stand. 
Stencil machine, A. J. Bradley.. ......... 
Stove board, Schultz & Westlake. 
Stove lining, C. 
Stove or mes 
Stove or range, saute FLA. Magee. 
Street sweeper and loader, FE. Wallace. 


Sulky foot rest, C. A. Russell.............. cece cee eee 494,648 
Superphosphates from kettle residue, manufac- 
ture of, Rissmuller & Vollbrecht................ 494,939 


Superphosphates, manufacture of, Rissmuller & 
Vollbrecht.... cic ce clieee sda eS eaveds Geccsees 
Surgical, appliance for treating diseases of the 
Oar, Cy. M. JOPaN weve ces cecedce scene oseeeessee ccs 
Switch. See Electric switch. Electrical current 
switch. Safety switch. 
Table. SeelIroning table. Typewriter table. 
Table leg fastening, J. A. Buel 
Tan liquor heater, etc., Owens & Lewellyn.. 
Tank cover, removable, J. R. Rowland..... 


494,940 
494,958 


Telautograph, EF. Gray a dlabla din slieew stained Sage « 494,562 
Telegraph pole, J. W. & C. E. Carver. « 494,710 
Ten nis fork, lawn, RW. ua eities ie 494,913 
Thermometer, J. A. Scollay.. 494,651 
Fhilleoupling, J. 8. Patten.. 884 
Tile, gutter, A. Bedgood.... 

Timepiece repeating mechan m, Audemars & revere 

, 


Sandoz-Sand0Z........ccsceccceccceseesesseeeeeee . 
Tire, pneumatic, J. D. Keating. ‘, 
Tire, pneumatic, C. K. Welch. 
Tire, wheel, C. Wynn 
Tobacco flavoring machine, J. 
Tobacco hiller, A. F. Bowman et ‘al 
Toy cart, P. Pollard. 

Track hanger, elevate 

Track liner, trestle, P P. B. Dobbins 
Treadle, swinging. WE. Sleight. 
'Treadles, suspension | device fo 


494-747 


Sleight........ 494,748 
Trees, etc.  fuard - jo 494,874 
Arolley | pole catcher, E Langh 494'871 
Troug' See Watering trough. 

Trunk, convertible, A. W. Newell..........ceeesees 494,590 
Tub. See Bath tub. 
Tubing, flexible metallic, S. L 494,972 


. Wiegand........... 
Turning, device for spheric, C. O. Dost.. be 
- Twine binder, G. L. Ph 
Twine cutter, Cc. W. 
Type case, G. B. Miles.......... 
Type setting apparatus, L. K. 


Type setting machine, J. I. Haynes................ . 
Typewriter table, W. D. Sutton.. 494,764 
Typewriting mac chine, J J.C. Cowan.. 494,977 
Typewriting machine, J. B. B. Hammond. 494,742 
Union joint, A. Weber........... cece ee cece cee renee 494,801 
Valve, straightway, E. H. Lunken........ 494,579 to 494) 582 
Vat. See Milk vat. 
Vehicle, motor, W. Maybach................ceeeeeee 494,641 
Vehicle running gear, M. & J. M. Crippen 494°628 
Vehicle top, J. C. Griffis 494,858 
Vehicle, two-wheeled, J. A. Bilz 494,752 
Vehicle wheel, J. P. Manton 494,684 
Vehicles, shipping wrapper for, C. Ehien 494,713 
Velocipede, DONQ ORE vicicsves gece icoweee ets 494,870 
Velocipede canopy attachment, T. W. Doyle 494,556 
Vending machine, S. H. Smith....................28 494,653 
Violins, guitars, mandolins, banjos, and kindred 
instruments, finger board for, V W. H. Zorger... 494,698 
Viscosity, apparatus for determining, C ren 
Vise, combination, L. N. Borem - 494,802 
Voltaic cell, E. Weston.......... 494,827 
Voltmeter, recording, E. W eston. 4, 


Voting machine, J. H. Myers. 
Wagon brake, A. T. Newell. 
Wagon jack, Jones & Green 
Waiter’s stand, J. Hansen.. 
Washing machine, A. G. Ande: 
Washing machine, E.G. Minnemey: 
Washing machine and stand, combine 

Mati ae 
Watch, H. A. Felt. 
Watchcase, LES 
Water carrer, T. H. Fer 
Water cooler and filter, net. 
Watering trough, hog, D. “Brigham. 
Weight motor, C. E. Rice et al.... 
Welding fiue pipes, means for, Miller & Lally. 
Well boring apparatus, F. Gardner 
Wheel. See Car wheel. Vehicle wheel. 

Wheels, manufacture of, A. A. Stevenson......... 
Winding yarns or threads. rnaehinery or apparar 
tus for, F. Rosskothen.. 
Windmill tower, 0. J. Ziegler. 
Window bead fastener, M. F. Woolfenden 
Wine making apparatus, J. & A. B. C. Dowdell. 
Wire stretcher, &. W. H 
Wire stretcher, L. A. Scarbrough 

Wooden pipe, c. W. Dwelle 
Wrench. e Socket wrench.- 
Writing guide, V. Wisker...............008 aiseseseses 


TRADE MARKS. 


Baking powder, S. W. Simmons........... 
Baking powder, ‘Toledo Spice Company 
Batteries and battery motors, Maso 

Company. 
Bearings and urposes, 8! 

Grant Antifriction Ball Com pany... 
Beer, lager, West Side Brewery mpan 
Bicycles and their parts, A. G. Spalding & 


Tr, 
22,750, 22,751 
« 22,733 


22.754, 22,755 

Boots, shoes, and analogous footwear, Pfister & 
Vogel Leather Company..............ceeeeeeeeees 22,721 
Canned fruits, sh: meats, fo) id Bas 


sou Remy Co........... ws. 22, 
22,718, 22,719 
« 22,7385 


p, A 

Clocks, ¥. een ack Company. 
Coffee, Toledo Spice Company........ 
Coffee berries, T. H. Messenger & Co.. 
Confectionery in the form of ‘flavored tabiets, 

Hance Bros. & White........... : 
Flour, H. W. Peabody & Co. 
Flour, R. Smith 
Gum, chewing, Boss & Hoover Company 
Gum) chewing, E. W. Thompson . 
Inks, writing, copying, and all kinds of, J. Lyons.. 
teat, hae Mound City Paint and Color Com- 


Liquid: Siler, B. FJ Ruth & Co.! A 
Lockets, brooches, charms, badges, finger rings, 
and similar jewelry, W. Ww. L. Paine... 
Meats and lard, pork, C. Perceval 
Medicinal and toilet powders, McKesson & Rob- 
HTS 5.0.52 2's ss: jeia sels cicieticcds See cinsee o's:5 
Medicinal bitters, L. P. De Bautte & Co. 
Medicinal herb sirups, Hofbauer Bros. 
Mustard, J. B. Tre’ Denick 
Pails, tubs, and analogous wooden receptacles, 
Felix & Marston. ..........cccecssesneeesceeeeeeeeee 22,748 
Perfume, liquid, Tetlow Manufacturing Company Poa 


Pins, Plume & Atwood Manufacturing Company.. 
Razors, S. K. Jureidint......... ccc cece cece ecw eens Bie 
Remedy for mucous and cutaneous diseases, T. 
Wii GraydOns cava cede ciie isa aks ea Cove ceaes oes 22,730 
Riding galleries or merry-go-rounds, portable 
steam, J. Armitage et al. ......... ccc cece ec cee eens 22,756 


Ships’ bottoms, anticorrosive composition and 
anti-fouling composition for, Williams & Co.... 22,745 
Soap. lotions, cream, salve, and complexion pow- 
ders, toilet, C. Miller. ............cecseeceeeneere es 22,723 
Steel, sgeel wire, tools, files, and saws, Peter Stubs, 
22,752, 22,753 
Stoves and ranges, cooking and heating, Brand 


Stove Company.........ccccccccecccececececeeeeees 22,757 
Tablets, flavored or medicated, Hance Bros. & 
White 22,728 


Vermifuge, Wood Di 
Wall paper, T. Hall.. 
Washing compound, 
Whisky, Melvale Distilling Co. 


DESIGNS. 


Badge, L. Burger.............cccsccecccscesccecesesees 
Bathtub foot, A. Fries. 2 
Boot or shoe ole, HL 


Cea back pattern, WwW. 
Chirm, watch, ao J. Hei 


Spoon’or fork G. Witinson 
Spoon, souvenir, L. Bnrger... 


A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25cents. In ordering please state the name and number 
of the.patent desired, and remit to Munn & Co., 361 
Broadway, New York. 


Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
‘oing list, provided they are simple. at a cost of $40 each. 
ft f complicated the cost will be a little more. For full 

instructions address Munn & Co., 361 Broadway, 
York. Other foreign patents may also be obtained. 


Moadverfisements. 


ORDINARY RATES. 


Inside Page, each insertion - - 75 centsa line 
Back Page. each insertion - = = - $1.00 aline 


(a For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. ‘This notice shows the width of the line, 
and is set in agate type. Ungravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 


TSORnIE co'appeat hs the foltowin Seek Some /O1 IL Wi E L L SUPPLY Go. 


“Star” 


Screw Caf- 
Foot Lathe 


ting Aute- 
matic Cross 
Feed, etc. 


Catalogue 


Circular Free 
Saws, Lathe ofall our 
Mortisers. Gece 


The Sehastian-May Co. 


IMPROVED SCREW CUTTING 


ret LATHES 


POWER 


Drill Presses, Chucks, Drills, Dogs 
and Machinists’ and Amateurs’ 
Outfits. Lathes on Trial. Cata- 
logues mailed on application. 
165 to 167 Highland Ave. 
SIDNEY, OHIO. 


Capacity up to 200 tons per hour. 


Has produced more ballast, road 
metal, and broken more ore than 
all other Breaxe s combined. 
Builders of ;High Grade Mining 
Machinery. Send for Catalogues. 


GATES IRON WORKS, 
50C So. Clinton St.. Chicago 


136 C, Liberty Street, New York, 
237 C, kranklin St., Boston, Mass 


Rubber Rolls and Wheels. 


Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks madetoorder. Catalogues 
free. GEORGE P. CLARK, 

Box L., Windsor Locks, Conn. 


LIGHTNING WELL-SINKING 


MACHINERY MANUFACTURERS. 

Hyrdaulic, Jetting, Revolving, Artesian, 
Diamond Prospecting Tools, Engines, Boilers, 
Wind Mills, Pumps. Ene clopedia, 1, 000 
ge engravings, Earth’s Strata, Determi- 
? nation quality water; mailed, 25¢, 

The American Weil Works, 
Aurora, Ill, 

11 & 13 8. Canal 
St.y Chicago, IIL 


Dallas: Texas 


General Offica 
AURORA, 


Works and 


91 & 92 WATER STREET, 
PITTSBURG, PA. 
Manufacturers of everything needed for 


ARTESIAN WELLS 


for either Gas, Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, ete. ilhustrated 
catalogue, price lists, and dis- 
count sheets on request. 


SPECIAL NOTICE! 


Two handsome photo-engraved display sheets 
entitled, 
“Recent Improvements in Air Compressors,” 
“Recent Improvements in Rock Drills,” 
mailed free to any one who will cut out this 
advertisement and mail it tous with his name 
and address. 

INGERSOLL-SERGEANT DRILL Co. 

No. 10 Park Place, New York, U.S. A. 


GENERAL MACHINERY ror & 


MINING, TUNNELING. 
QUARRY GRRLRORD WORK, 


RAND DRILL Co 23 Park Place new yori 


WANTEO FGA LIGHT METAL WORK 


Steel Type for Writing Machines, 


J. D. MALLONEE, M’f’r, STOCKTON, N. Y. 
Low 
Ww LS 


CONTRACT 
specint FACILITIES FOR MAKING M 0 D E 


fret”? iN YO UR 


AMERICAN WATCH TOOL CO. 


——— Waltham, Mass. 


LATEST IMPROVEMENTS, 
NEW STYLE. 
NEW PRICES, 
GROWING RAPIDLY in FAVOR 


DON’T TWIST YOUR WRIST. 


Get it of your Jobber. 


Price, $1.50, by mail. 
THE 


The HOWARD -ALLARD ORIGINAL PATENT 8 4 
SCR EW DRIVER makes work but mere play. Perfect work can only be done with Perfect Tools. SPIRAL, 


Full circular and prices by addressing the Sole Agent 
ALFORD & BERKELE Cd., X treet, 


two sizes, packed 
in strong box, 
three bits. Press 
on screw, the 
Spiral settles it. 


77 Chambers Street, NEW YORK. 


IMPROVED 


ENGINE LA T H ES DESIGNS 


Also Foot Lathes, Tools and Supplies. Catalogue Free 


Sebastian Lathe Co. ‘ttxcinQeaionie: 


CINCINNATI, Olle. 
STEAM 
VANDUZEN $Se%" PUMP 
THE BEST IN THE WORLD. | 
Pumps Any Kind of Liquid, 
Always in Order, never Clogs nor 
freezes. Every Pump Guaranteed, 


10 SIZES. 
200 to 12000 Gallons per Hour. 
. Cost $7 to$'T5each. Address 


MODERN 


THE VANDUZEN & TIFT €0., 


102 to 108 E. Second St., Cincinnati, 0. 


MODEL FOO—M WORK. 


Estimates given for the manufacture, i in quantities, of 
any article in metal or wood. Coin operated slot ma- 
chines a specialty. Send stamp for catalogue. Amer. 
Vending Mach. Co., 29 Murray Street, New York. 


WM. GRAVER TANK WORKS, 


(INCORPORATED.) 
Manufacturers of Iron and Steel 


STORAGE TANKS. 


OFFICE, 
3d Floor, Rookery Bldg. 
CHICAGO, ILL. 


a 


ES 


VELOCITY OF ICE BOATS. A COL- 


lection of interesting letters to the editor of the SCIEN- 
TIFIC AMERICAN On the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams, Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this oftice and from all newsdealers. 


A ZTLUMINUM™M 
In all shapes. Manufactured by 
Cowles Electric Smelting and Aluminum Oo., 
Correspondence solicited. LOCKPORT, N. Y. 


27050 AC TUALHP 


GAS ENGIN 


SING | INE pl 


ES, 


GAS, RALOR yo 
LRATUR pacb uses. 
SAFE 
re sera Oe ere 
oe WAL LDWELL & Son, 
SEND FOR CATALOGUE. Hy: Be SOLE M'F'R'S. 
WASHINGTON & UNION STS. CHICAGO. 


U Gasol 


LS 


THE ARMSTRONG MACHINES, 


yn Cutting Off and Threading Pipe. 


For Hand 
or Power. 


No.1 cuts off 

and threads 

1 to 3 inch. 

No. 2 

cuts off and 

threads 1to 

4 inch. 

No.3 cuts off 

and threads 1 to 6 inch. 

Our aim is to make 


Inventions and Novelties Developed. 

Manufacturers of Electrical Goods. Experimental 
and Repair Work. THE N. Y. ELECTRICAL AND 
DEVELOPMENT CO., 251 William Street, New York. 


DELANEY’S 
Expansion Packings f 
‘for Steam, Water & Ammonia § 
are best and cheapest. : 
ELANEY’S 
Metallic Gaskets and 
Flanges 

make everlasting joints. 
H. J. Delaney & Co. Mfrs. 
Third & Fowler St ., Milwaukee, Wis, 


these machines as good as 
our Stocks and Dies, which are universally acknowl- 
edged to be THE BEST, 9 Send for catalogue. 


THE ARMSTRONG MFC. CO., Bridgeport, Ct. 


Astronomical Telescopes 


of superior defining power, 
Photographic Lenses, etc. 
Manufactured by 
W. & D. MOGEY, 
Bayonne, New Jersey. 
(2 Send for new catalogue. 


MINN: 


SELTZATEURS 


$1.25 and up. Cookers, $1. 


,AND PROSPECTING TAUGHT BY MAIL 


lso, MECHANICAL DRAWING, Mechanics, Arithmetic, ete. 
dents only need know how to read and’ write. 
Low Prices. Send for FREE Circular to The Correspondence School 
of Mines, Scranton, Pa. 


To begin, stu- 
DIPLOMAS Awarded, 


for home-made Soda Water, etc., $4.50 and up. Family Ice Machine $10 and up. Filters, 
L. DERMIGNY, 126 West 25th St., New Y 


York. 


New | 


PERFORATORS OF ALL METALS 


For Cotton, Oil and Rice Mills, Su 
Works, Mining and Concentrating, 
rators, Corn Shellers. and all kinds of Grain Cleaning Machinery. Heavy ~teel and Iron 
Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila- 
tors, Oil, Gas and Vapor Stoves and all special ‘purposes. Special sizes for Coffee Clean- 
ing ‘and Roasting Machinery. Perforated Tin and Brass. 


The Harrington & King Perforating Co., Chicago, and 284 Pearl#t.,N.Y 


ar Houses, Distilleries, Phosphate and Fertilizer 
as and Water Works, Elevators, Threshers, Sepa- 
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ONLY 
25 
CENTS 


Stamps 


A Practical Little Book. 
“HOW TO MAKE A? H.P. 


MOTOR OR DYNAMO.”’ 
Illustrated with plans and all details. 
Accepted. 


pied, | 16 Park How, n.¥. BlelTcdl RevieW 
MILLER & VAN _ WINKLE 


STEEL WIRE AND ere ee 
hn 


aus. 


A SPECIALTY. 
OAUTH 
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CE &WORKS 181024 BRIDGEST. BROOKLYN, N Y. 
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BERLIN BLVe 


VITRIFIED BRIGK. 


An indestructible product, impervious to water and 
acids, for room linings and flooring. Especially useful 
in chemical works for lining Digesters. 


NEW YORK BRICK AND PAVING CO., 


_ SYRACUSE, N. Y. | 


EL&ESS 
EU ey ESSER Co, 


ANI) CHICAGO. 
Favorite Drawing Tables, Up- 
right Drawing Tables, Superi ior 
Draw’g Boards,Trestles, Hor: 
ete Thumbtacks, Watercolors 
Brushes, Pencils, ete 


tay" Send for Catalogue. Ld 


FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 


in the rapidly growing towns of Virginia and West Vir- 
ginia, situated along the lines of the Norfolk & Western 
Railroad, possessing CHEAP IRON, CHEAP LUMBER, 
CHEAP FUEL, and RAILROAD FACILITIES Address 
J. H. DINGEE, 333 Walnut St., Philadelphia, Pa. 


i ESTABLISHED 1845. 
The Most Popular Scientific Paper in the World 


Only $3.00 a Year, Including Postage. 
Weekly—52 Numbers a Year. 
This widely circulated and splendidly illustrated 


paper is published weekly. Every number contains six- 
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription,—One copy of the SCIEN- 
T48C AMERICAN will be sent for one year—52 numbers— 
Postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three do}lars by the 
publishers; six months, $1.50; three months, $1.00. 

Clu bs.—Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Posta) Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender’s risk. Address 
allletters and make all orders, drafts, etc., payable to 

MUNN & CO., 361 Broadway, New York. 


—_9———_ 
THE 


Sciertitic American Supplement 


This isa separate and distinct publication from THE 
SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen large pages full of en- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. ‘THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week- 
ly, and includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable information 
obtainable in no other publication. 

The most. important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or one copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE- 
MENT, both mailed for one year to one address for $7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

MUNN & CO... 361 Broadway, New York. 


oO 
a oJ 4 
Building Edition. 

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND 
BUILDERS’ EDITION is issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa. 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and aJlied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the Largest Circulation of any 
Architectural publication in the world. Sold by all news- 
dealers. $2.50a year. Remit to 

MUNN & CO., Publishers, 


361 Broadway, New York. 
BEATTY 


$22. Pianos, $150 


Organs, 27 stops, 
aire . a Beatty, Wash’ton, N.J 


Catal.free. Dan’l 


APRIL 15, 1893. | 


Scientific 


Ainevicat. 


239 


Founded by Mathew Carey, 178. 


HENRY CAREY BAIRD & CO. 
Industrial Pablishers, Booksellers, arfd Importers, 
810 Walnut St., Philadelphia, Pa.. U. 8. A. 


t=" Our new and Revised Catalogue of Practical and 
8cientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts. sent free and free of postage 
to any. one in any part of the world who will furnish his 
address. 


QEND FOR SAMPLE COPY OF 
Bi rm i ———— 


An Illustrated Monthly Magazine of 

Sport, 

Travel, 
Recreation, 


and Fiction 
$3.00 per year. 25c. a copy. 


OUTING CO., Limited, NEW YORK. 


OC 
Dixon’s Silica 
Graphite 
Paint 


Has preserved roofs for TEN 

to FIFTEEN YEARS — even 

longer— without repainting. 
Beautiful as well as durable. 


Send for circulars and testimonials. 


JOS. DIXON CRUCIBLE CO. 
Jersey City, N. J. 


STOW FLEXIBLE 


INVENTED AND 
MANUFACTURED 
BY THE 


SHAFT. 


PORTABLE ORILLS. 
CENTRE GRINDERS. 
TAPPING & REAMING 
MACHINES FOR BOWER 
ANO BRIDGE MAKERS USE 


FLEXIBLE BORING MA 
FOR CARRIAGE MAKE! 
BLACKSMITH: 


STOW MFC.CO. 


440 STATE St 


BINGHAMTON, N.Y. 


ANUFACTURERS and INVENTORS 
ATTENTION! 


We are prepared to design. give estimates on, and 
manufacture Light Machinery, Electrical Appliances, 
and Metal Specialties of every description. iso Mod- 
els, Dies, Special Tools and Patterns. 

WE ALSO MAKE GEAR CUTTING A SPECIALTY. 

GARDNER SEWING MACHINE CO., 

Factory and Main Office, cor. State & Claim Sts., Aurora, 
Il. Crease Office, 247 Monroe Street, Chicago, Ill. 

Direct all correspondence to Main Office, Aurora, Ill. 


ANO ALL KIN 
CRATED WITH THE FLEXIBLE 


For FREE 


The AUTOGRAPHIC 
REGISTER. 


A Labor-Saving 
Business System. 


Enforcing Honesty 
and Accuracy. 


Chicago Autographic Register Co. 
150 E. Monroe Street, 
CHICAGO, LLL. 
Send for catalogue & price list. 


MECHANICS’ TOOLS. 


If you are interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is a very elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
he book will be sent to any part of the world, pre- 
paid, on receipt of $100, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalogue, even if they do not in- 
tend buying their ‘Tools and Supplies of us. 
MONTGOMERY & CQ,, Kine Tools, 
105 Fulton Street, New York City, N. Y, 


off EER) MASON & HAMLIN 
— SCREW STRINGER 


One of the greatest improvements in the 
history of the Piano Forte. 
Keeps_the Piano in Tune. 
Much More Durable. 
Quality of Tone Purer. 
Fully Illustrated Catalogue sent on 
application. 
Mason & Hamlin Organ & Piano Co, 
152 TREMONT ST., BOSTON, MASS. 


Nata 


d plating jewelry, watches 
tableware, &c. Plates the 
finest of jewelry good as 


new, on all kinds of metal 
with gold, silver or nickel. 
No experience, No capital. 
Every house has goods need- 
ing plating. Wholesale to 
agents $5. Write forcircu- 
ars, H. E. DELNO & 
= Oo., Columbus, 0. 


HE GRIFFIN Mit: 


A perfect pulverizer of all refractory substances by either 
the wet or dry process. 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 


It works better and at less expense 


Illustrated Pamphlet address 


. BRADLEY FERTILIZER G0., 92 STATE ST, BOSTON. 


WEBER CAS AND CASOLINE ENGINE 


Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
A boy starts it, requires only a 
few minutes’ attention a day. 
Guaranteed cost of running 1 ct 
per hour per H. P. Write for 
catalogue. Address Drawer 200, 


Weber Gas & Gasoline Engine Co, 
KANSAS CITY, MO. 


TELEPHONE MATteriats 


8,16, and 60 Light 

Dynamo Castings, 

Fan Sewing Machine and the New Watson Motor 

Castings. ngine Castings from ¥g to6 h. p, Hori- 

zontal and Marine. Parts and instructions or finished 

machines. ELECTRICAL SUPPLIES. Send 
stamp for Cataleque. 7 

PALMER BROS., Mianus, Conn. 
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AGWANATH & SON 
46 W. DIVISION ST 
CHICAGO. 


' WwW" BAR 


SEND FOR GATALOGUE . 


BICYCLES ervvunis. 
> New or 2d hand;lowest prices, larg- 
we est stock; makers & oldest dealersin 

a ee = U.S. We sell everywhere. Cata, free. 


rm 


For STEAM, WATER, GAS, 


We makea Specialty of Valvesfor Superh 


2 


KILBY STR 


. EET, 
BOSTON. 


Treasurer’s i 7 
ce, 


G@ All work Guaranteed. 


CHAPMAN VALVE MANUFACTURING COMPANY, 


MANUFACTURERS OF 


Valves ana Gates 
AMMONIA, 
GATE FIRE HYDRANTS. 


Pressure and Upwards. 
General Office and Works, INDIAN ORCHARD, MASS. 


OIL, ACID, Ete.; also 


ated and High Pressure Steam, 100 Pounds 


Chicago 
Office. 


Send for Circulars and Prices. 8 


tea WEST LAKE STREET. 


AN IDEAL STUB PEN-Esterbrook’s Jackson Stub, No.442 


A specially EASY WRITER, a GOOD 


those who use a STUB PEN. ASK 
$1.00 per gross. THE ESTERBROOK 


FOR RAILROADS 

WOODEN TANKS Javea works 
feoee oe % S$, F. $ 5 
LARGE WATER TANK SW. MILLS) FARMS Ac. 


PLANS & 2A SPECIALTY. 4 
SPECIFICATIONS F URNISHE! CYPRESS LUMBER - 


vase: | FOR syigmnons evancrar WE oyPRess ce 
Ne 217 E.MAIN St. LouisviILLe Ky. 


Ss 
c 


ANTE D— Representatives in every city to 
wholesale TH OMPSON’S 
HYGEIA WILD CHERRY PHOS. 
PHATE. A delicious beverage in condensed 
form. A fortune for live men. For free sam- 
ple and terms, address THOMPSON MANFG. 
CO., 105c Fulton Street, Chicago, Ill., U. S. A. 


RIFE’S AUTOMATIC 


___,, SUPPLYING WATER FOR 
Irrigation, Small Towns, Railroad Tanks, 
Factories, Steam Mills, Dairies, Country 
Residences, Stock Yards, etc. Automatic, 
Efficient, Durable, and 
Inexpensive. Send for 
fully illus. catalogue. 


in Sci. Am, p.5, July 5, 90. 


Rite’s Hydraulic Engine 
Mtg. Co. Roanoke, a 


FOR S AL Patent No. 493,508, issued March 14, 
s 1893. Valuable for typewriters. Sam- 

ple and copy. of patent on application. Price, $800. 
HOOPER, 1132 Pine Street, SAN FRANCISCO, CAL. 


The Shimer Cutter Heads 
45,000 SOLD. 

[| To work Car Siding, Flooring Ceil- 
ing and_ Ship Lap; to 
Mould Doors, Sash and 
Blinds. Cope Heads to 
match, 

Sam’! J. Shimer & Sons, 
Centre St., Milton, Pa. 


THE COPYING PAD—HOW TO MAKE 
and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, how to take off copies of the letter. 
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
43. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 


CHEAPER THAN WINDMILLS 


ALWAYS READY,NO BOILER .NO FIRE,NO ENGINEER,NO 
LIGENSE,NO DANGER, STATIONARY, MARINE AND 
PORTABLE ENGINES, FOR BOATS PUMPS, FACTORIES ETC. 

SMALL SIZES A SPECIALTY. 


SAFETY VAPOR ENGINE Co. 
16 MURRAY ST.NEW YORK. 
RSE 7acienr es 
Incubator, which is guaran 
teed to hatch as well as the 
highest priced Incubator made 


or your money refunded, Send 
4c. in stamps for No. 46 Cata- 


a 
a7. 
y logue. Write to our customers and 


you Will use no other. 600 sold 
in 6 months, and nocemplaints from aay customer. Addrers 
BUCKEYE INCUBATOR CO., SPRINGFIELD, 0. 
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SEND FoR 
CATALOGUE 


INVINCI 


(2rSee illustrated notice | 


INK HOLDER and a DELICHT to 
YOUR STATIONER FOR THEM. Price, 
STEEL PEN CO.,, 26 Jolin St., New York. 


vou USE GRINDSTONES? 


If so, we can supply you. All sizes 
-, mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. {2 Ask for catalogue. 


The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, 0. 


E STRAIGHTENER 


will straighten wire from 
1-32 to 1-4 inch diameter 
and is nicely made and 
3 2 well balanced. 
cae see PRICE $12.00. 
CHANDLER & FARQUHAR, 
No. 179 Washington Street, Boston, Mass. 
(= Send for Catalogue of Machinist Supplies. 
UFACTURER oF El SPRINGS 
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—— 


WIR 


THIS 


ALANSON CARY o_o 


AN 
240 & 242 W. 29TH ST NEW-YORK 


STEEL TYPE FOR TYPEWRITERS 


Stencils, Steel Stamps, Rubber and 
Metal ‘Type Wheels, Dies, ete. 
Model and Experimental Work. 
mall Machinery, Novelties, etc, man- 
ufactured by special contract. 


New York StencilWks. 106 Nassau St., N. Y 
SCIENTIFIC AMERICAN SUPPLE- 


MEN1'. Any desired back number of the SCIENTIFIC 

AMERICAN SUPPLEMENT can be had at this office for 

10 cents. Also to be had of newsdealers in all parts of 
SAYS SHE CANSOT SEE HOW 


the country. 
WIFE YOU DOU IT FOR THE MONEY, 


| y] Buysa $65.00 Improved Oxford Singer 
Sewing Machine ; perfect rorking, rele 

ba *ble, finely finished, adapted to light andhea' 

- work,with a complete set of thelatest improv 
> attachments free. shmachise guarante d for & 
years, Bay direct from our fac! and save deslerg 
Pg andagentsprofit. Send for CATALOGUE, 
ED MEG. COMPANY, DEP’TD, 18 CHICAGO, IL 


STEREOPTICONS. & 


|'A MODERN BATH... 


MAGIC LANTERNS ano 
ACCESSORIES, SEND FOR CATALOGUE 


To CHAS BESELERmarer2l8CENTRE ST. 
NEW YORK: 


THIS $11 to $17 


FREE 


FINE TINNING Jap — PA 
FINISHING . MPANNWG ANG 
LEHIGH AVE. & AMERICAN ST. PHILA. e_ SND XX 


ae L AND FINE GRAY jRON ALSO STEEL 
CASTINGS FROM SPECIAL i 
MALLE E) SPE Ns 
J THO 


A fine 14k gold plated watch 
raA 5 to every reader of this paper, 
AglE? Cut this out and send it to us 
size with your full name and ad- 
dress, and we will send you 
one of these elegant richly 
jeweled poid finished watches 
by express for examination, 
and if you think it is equal in 
appearance to any 825.00 gold 
watch, pay our sample price 
83.50,anditis yours. We send 
with the watch our guarantee 
that you can return it at any 
time within one year if not 
satisfactory, and if you sell 
or cause the sale of six we 
willgive you One Free. Write 
y at once as we shall send out 
samples for sixty days only. 


) THE NATIONAL M'F’G 


& IMPORTING CO., 
334 Dearborn Street, 
CHICACO, ILL. 


CR 


K 
THE “COLUMBIA” © 


UDE OIL BURNER and AIR INJECTOR 


MANUFACTURED BY 


SHIPMAN ENGINE MANUF’G CO., Rochester, N. Y. 


Write “T 


DRILL CHUCKS, 


free illusts 
UCK®s, showing the only perfect system ever devised for 
holding and driving drills. 


HE PRATT CHUCK CO.” Clayville, N. Y.,U. 8. A. for 
rated catalogue of POSITIVE DRIVING DR tLi, 


Foreign Agencies : Ph. Roux et Cie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom- 


enade No.5. Berlin, Germany. 


Selig, Sonnenthal & Co., 85 Queen Victoria Street, London, E. C., England. 


NOW READY! 
Fourteenth Edition of 


Experimental Science 


REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 


The unprecedented sale of this work shows conclu- 
sively that it is the book of the age for teachers, stu- 
dents, experimeuters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscone, together 
with other new and interesting Optica! Lllusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 

aphy, including Hand Cameras, Cane Cameras, etc.; 

y stems of Electrical Distribution, Electrical Ore Find- 
er, Electrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 
bound. Price, by mail, $4.00. 


GrSend for illustrated circular. 


MUNN & CO., Publishers, 


Office of the SCIENTIFIC AMERICAN, 
361 BROADWAY, NEW YORK. 


PROPOSALS. 


U Ss. ENGINEER OFFICE, FLORENCE, ALA., 
+ March 15, 1893.—Sealed proposals for excavating 
lock pit, and for furnishing all necessary material, labor 
and appliances, and constructing a masonry lock for 
Colbert Shoals Canal, near Riverton, Ala., will be _re- 
ceived at this office until 2 P. M., May 15, 1893, and then 
publicly opened. Specifications, blank forms, and all 
available information will be furnished on application to 
this office. GEO. W. GORTHALS, Capt., Corps of En- 
gineers, U.S. A. 


~“ ECONOMY IS WEALTH.” 


atalogue and terms to County Agents. 


S Address N. TYPEWRITER CO. 
611 Washington Street. Boston, Mass. 


1 iy cits Mention Scientific American, 


JAMES LEFFEL & CO., 
Send for our fine 


SPRINGFIELD,OHIO,U.S.A. 


large forour tne VAI ELS 


«. The Latest and Best. | 


Quick Self-Heating; or Toilet Cabinet § 
in place of Heater. No bath room 
required. Ornamental, inexpensive, 
complete, practical. De- 
sirable for either city or 
town. Send 2c. for cat- 
alogue illustrating 18styles B 


MoselyFoldinaBath Tub Co Ny 
181 Mf. 8o, Canal 8t., Chicago, 1] "su> sun) 


- JUST PUBLISHED. 


Star+ Maps. 


By Richard A. Proctor, F.R.A.S. 
x *£ & 


A series of twelve elegantly printed 
Maps of the Heavens, one for every 
month in the year. Specially prepared 
for use in North America. With descrip- 
tions accompanying each map, giving 
the names of the principal stafs and 
constellations, showing their relative 
positions at given hours and days of the 
month. Z 

A most beautiful and convenient work, 
specially adapted for the use of those 
who desire to acquire a general know- 
ledge of the starry realms. 

To which is added a description of the 
method of preparing and using artificial 
luminous stars as an aid in fixing in the 
mind the names and places of the various 
stars and constellations, by Alfred E. 
Beach. 

Altogether this is one of the most pop- 
ular, useful, and valuable works of the 
kind ever published. Price $2.50. 


MUNN & CO., Publishers, 


361 BROADWAY, NEW YORK. 


WORKING MODELS 


NS DEVELOPED. Send for Model Circular. 
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‘Advertisements. 


ORDINARY RATES. 


Inside Page, each insertion, 75 centsa line 
Back Page, each insertion, $1.00 aline , 


(er For some classes of Advertisements, Special and 
Higher rates are required. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
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